This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

. BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

. SKEWED/SLANTED IMAGES 

. COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK (uspto) 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 




IllirilllJ IIIIIMIIIIhllllllllMllil |;|| 



(43) International Publication Date (10) International Publication Number 

17 April 2003 (17.04.2003) pct WO 03/030824 A2 



(51) International Patent Classification 7 : 

(21) International Application Number: PCT/US02/31998 

(22) International Filing Date: 7 October 2002 (07.10.2002) 
(25) Filing Language: English 



A6IK (81) Designated States (national): AE, AG, AL, AM, AT, AU, 

AZ, BA, BB, BG, BR, BY, BZ, CA, CM, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE, Gil, 
GM, KR, 1 IU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA. Ml), MG, MK, MN, MAV, 
MX, MZ, NO, NZ, OM, PH, PL, YY, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC, 
VN, YU, ZA, ZM, ZW. 



(26) Publication Language: 



English 



(30) Priority Data: 

60/327,673 5 October 2001 (05.10.2001) US 

(71) Applicant: THE GENERAL HOSPITAL CORPORA- 
TION [US/USj; 55 Fruit Street, Boston, MA 021 14 (US). 

(72) Inventor: PODOLSKY, Daniel, K.; 15 Edmunds Road, 
Wellesley, MA 02481 (US). 

(74) Agent: CLARK, Paul,T.; Clark & Elbing LLP, 101 Fed- 
eral Street, Boston, MA 021 10 (US). 



(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, 
TR), OAPI patent (BF, BJ, CK CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TO, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



< 

<N 
00 

f?) (54) Title: METHODS AND COMPOSITIONS FOR TREATING DERMAL LESIONS 

Q (57) Abstract: This invention features methods of treating and preventing damage to the epidermis and dermis by local adminis- 
^ tration of trefoil peptides. The trefoil peptide can be administered either alone or in combination with other therapeutics including 
^ antimicrobial agents, anti-inflammalory agents or, analgesics. 



BNSDOCID: <WO 03030824A2J_> 



WO 03/030824 

PCTAJS02/31998 



METHODS AND COMPOSI TIONS FOR TREATING DERMAL LESTONS 

Field of Invention 

This invention relates to methods and compositions for treating and 
preventing lesions of the skin in a mammal that can result from traumatic, 
infective, physiologic, or pathologic causes. 



10 



Background of the Invention 

Full thickness wounds of the skin can result from various causes, the most 
15 common of which are traumatic or surgical lesions. Partial thickness wounds are 
commonly caused by abrasions, burns, pressure injuries, or other minor trauma. 
Skin epithelial destruction can also be a consequence of cancer chemotherapy or 
radiotherapy of the skin. Skin lesions can further result from a hypersensitive 
reaction to a therapeutic agent either administered topically or systemically. In 
20 addition to those drugs which can cause direct damage, certain drugs including 
many antibiotics, can induce skin photosensitivity, which may in turn lead to 
epithelial lesions. Alternatively, wounds and ulcers can also result from vascular 
insufficiency; from chronic diabetes, which is often characterized by vascular 
diseases; as well as from pressure necrosis and bedsores. 
25 Typically, routine wound care is directed at reducing infection, ensuring an 

adequate arterial supply and venous drainage, and in cases of moderate or severe 
injury, ensuring the close approximation of the epithelial surfaces by mechanical 
methods (e.g, sutures or wound clips). In this regard, secondary infections by 
pathogenic microorganisms are important to consider, particularly in light of the 
30 protective barrier function of the skin. These conditions, when severe, are risk 
factors for chronic debilitating local infections and septicemias as 
microorganisms may use the compromised epithelium as a portal of entry into the 
body. Secondary infections may be further exacerbated in immunocompromised 
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patients, such as those undergoing cancer treatment (chemotherapy or 
radiotherapy). 

In addition to the functional restoration of the dermal barrier, wound care 
is further concerned with the cosmetic outcome and the reduction of scar tissue. 
5 As such, the rapid restoration of a normal epithelial layer has the potential to 
reduce the amount of scar formation and secondary complications of the wound, 
particularly infections. 

Summary of the Invention 

10 This invention features the treatment and prevention of lesions of the skin 

of a mammal by administration to the lesion, or regions of the skin where a lesion 
is to be prevented, therapeutically effective amounts of a trefoil peptide, or a 
biologically active fragment thereof. Treatment or prevention of lesions 
according to the invention can speed healing, reduce pain, delay or prevent 

1 5 occurrence of the lesion, and inhibit expansion, secondary infection, or other 

complications of the lesion. Preferably, the mammal is a human. In particularly 
useful embodiments, the trefoil peptide is spasmolytic peptide (SP), pS2, 
Intestinal Trefoil Peptide (ITF), ITF 15 _ 73 , ITF 21 . 73 , TTF U729 nT 15 - 7 2, or ITF 21 _ 72 , and 
is present in a pharmaceutical composition containing a pharmaceutically 

20 acceptable carrier. Other useful trefoil peptides include polypeptides that are 
substantially identical to SP, pS2, ITF, ITF I5 - 73 , ITF 21 _ 73 , ITF I5 - 72 , or ITF 2I _ 72 . 
Preferably, the trefoil peptide is ITF or a biologically active ITF fragment, which 
may be administered as a monomer, a dimer, or another multimeric form. 

The methods and compositions of this invention are particularly useful for 

25 treating lesions of the skin caused by an inflammatory or allergic reaction such as 
eczema, psoriasis, or contact dermatitis; pressure ulcers, acne, lesions caused by 
physical trauma or surgical intervention (e.g., local biopsy or cut), lesions caused 
by chemical, thermal or radiation burns, or lesions caused by antineoplastic 
therapy (e.g., chemotherapy or radiation therapy). Additionally, lesions of the 

30 skin that result from microbial infections, whether bacterial, viral (e.g., herpes or 
papilloma virus) or fungal, are also amenable to treatment. More specifically, 
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administration of trefoil peptides is also useful for treating lesions or promoting 
epithelial growth and maturity in preterm infants whose epidermis is in an 
immature state. 

In the methods and compositions, a second therapeutic agent can be 
5 included. Desirable second therapeutic agents include anti-mflammatory agents 
(e.g., rofecoxib or celecoxib), antibacterial agents (e.g., benzoyl peroxide, 
povidone iodine, azelaic acid, retinoids, clindamycin, erythromycin, penicillins, 
cephalosporins, tetracyclines, and aminoglycosides), antifungal agents (e.g., 
nystatin, amphotericin B, benzoic acid, undecylenic alkanolamide, ciclopirox 
10 olamine, polyenes, imidazole, allylamine, and thiocarbamate), antiviral agents 
(e.g., acyclovir), topical analgesics (e.g., lidocaine and benzocaine), systemic 
analgesics (e.g., opiates, fentenyl, and NSAIDS), steroids (e.g., triamcinolone, 
glucocorticoid, budesonide, fluocinolone, betamethasone, diflucortolone, 
fluticasone, mometasone, prednisone, methylprednisolone, betamethasone, 
5 dexamethasone, triamcinolone, and hydrocortisone), and ultraviolet blocking 
agents. Sedatives, such as the benzodiazepines (e.g., diazepam), may also be 
administered systemically in severe cases of shock associated with dermal 
trauma. Trefoil peptides when administered for the treatment of psoriasis may 
include topical agents (e.g., anthralin, retinoids, vitamin D analogues, and 
» glucocorticoids) or systemic agents (e.g., methotrexate and cyclosporine). The 
second therapeutic agent may be administered within (either before or after 
adnnnistration of the trefoil peptide) 14 days, 7 days, 1 day, 12 hours, 1 hour, or 
simultaneously with the trefoil peptide. 

The second therapeutic agent can be present in the same or different 
pharmaceutical compositions as the trefoil peptide. When the second therapeutic 
agent is present in a different pharmaceutical composition, different routes of 
adrmmstration may be used For example, the second therapeutic may be 
adrninistered orally, or by intravenous, intramuscular, or subcutaneous injection 
Thus, the second therapeutic need not be administered topically. 
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Of course, pharmaceutical compositions may contain two, three, or more 
trefoil peptides or biologically active fragments. Alternatively, topical 
administration of the trefoil peptide may be supplemented by oral administration 
of the same or a different trefoil peptide. 
5 The compositions of this invention can also be used prophylactically, prior 

to therapies or conditions that will damage the dermis or epidermis. For example, 
the compositions can be applied to an area of the skin prior to cancer therapy in 
order to mitigate the loss of epidermal integrity. Compositions containing a 
trefoil peptide can also be applied to an area of the skin prior to sun exposure or 

10 prior to a surgical intervention. 

Suitable pharmaceutical compositions include at least one trefoil peptide 
and a pharmaceutically acceptable carrier. Treatment using trefoil peptide- 
containing compositions of this invention is typically self-administered. 
However, trefoil peptide therapy may be administered by a medical professional 

15 or other health care provider. For example, a trefoil peptide-containing gel, 
cream, solution, suspension, ointment, spray, bioerodable polymer, or hydrogel 
(non-bioerodable polymer) may be applied to lesions caused by the removal of a 
malignant lesion immediately after a surgical or laser removal procedure. In other 
useful embodiments, a mucoadhesive, an osmotic agent, or viscosity-enhancing 

20 agent is present. Alternatively, the trefoil peptide can be formulated for topical 
application as a concentrated paste, suspension, a cream, or an ointment to be 
applied directly to the lesion. .Alternatively, the trefoil peptide can be formulated 
as a topical patch to provide sustained delivery of the peptide. This patch may or 
may not be adhesive, and may or may not be occlusive. An occlusive patch may 

25 increase the permeability of trefoil peptide through a partially denuded 

epithelium. Other occlusive excipients (e.g., hydrophobic polymers) and also 
penetration enhancers (fatty acids, alcohols, benzoates, glycols, or pyrrolidones) 
may also be used to enhance trefoil penetration. Furthermore, the trefoil peptide 
can be formulated to irrigate a wound prior to suturing or during a surgical 

30 procedure. The trefoil peptide may therefore be formulated in an irrigation 

solution such as saline or Ringer's solution. Alternatively, trefoil peptides can be 
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impregnated in sutere material (gu(> ^ ^ ^ 

nylon) or wound dressings (gauze pads, occlusive dressings, semi-occlusive 
dressings, alginates, hydrocolloids and adhesive fums). 

Mammalian trefoil peptides were discovered in 1982. One of the 
5 mammalian trefoil peptides, human nrtestittal trefoil factor (ITF; TFF3) has been 
characterized extensively, and is described m U.S. Patent N„ s . 6,063 755 and 
«m 1,840, hereby incorporated by reference ^ ^ ^ ^ ^ ^ 
pephdes are spasmolytic polypeptide (SP; TFF2) and pS2 (TFFl) Trefoj| 
pephdes, described extensively in the literatim, (eg. Sands ar^Annu Rev 
Physio,. 58: 253-273, ,996), areexpressed in the gashointeahna, tract and have a 
three-mop atmcture fonned by intrachain diauMdebonds between conserved 
cysteine restdnes. These peptides pmtec. me intestine, hac, from injury and can 
be used «„ beat inresdna, tract dtsorders such as peptic nfcem and inflammatory 
boweldtsease. 

ofnon-hnmananima, species. AU members of mispmtein family, both human 
and non-hnman, are referred to herein aa trefoi, peptides. Human IT F wi„ be 
referred to most extensive.y in this appUcation; ^ 
ITF is common to each of the mammalian trefoil peptides. 

' Trefoi, W« e "--edbere ta ,mc l „de S a,,man m a B anhomo,ogs„f 
human spasmodic polypeptide (SP; also known as hmniB pS2 

known as TFF!) and human mteatma, trefoi, factor (ITF; a,so known as TFF3) 
and bio o gi , lv ^ ^ Homoioss ^ A 

W* 70% amino acid identity to the human seouence, more preferably 85% 
«'-«y : n.«prefemb,y95%,oreven99%se< ! uence i dentity. ThCengmof 
compansonseouenceswiUgeneraUybeat.enstahou, ,0 amino acid tesidues 

-a,, y a, 1 ea s , 2 Oa m m„ac i dresidues,more„sua Uy a.,ea s ,30aminoac,d ' 
teerdues, » a, .east 45 amino acid residues, and prefembly mot* than 60 
ammo actd residues. AhemativCy, tiefoi, peptides are po^dec encoded by a 

^^oaftathybridizeswimhtghstimgencytetbehmnanlTF p S 7 orSP 
30 oDNAa provided in SEQIDNOa 4 5 and,;,. * , '"•>' S - ° rSI> 

c„ V rir wus. 4, 5, and 6, respectively, or the human ITF, 

PS2, or SP genes provided m SEQ JD NOa. 7, 8, and 9, respectively. 
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The term "fragment" is meant to include polypeptides that are truncations 
or deletions of SP, pS2 and ITF. Preferably, the fragments are biologically active 
and have 70% amino acid identity to the corresponding regions of the human 
polypeptide sequence. More preferably, the fragments are 85% identical, most 
5 preferably 95%, or even 99% identical to the human polypeptide sequence to 
which they correspond. The length of comparison sequences will generally be at 
least about 10 amino acid residues, usually at least 20 amino acid residues, more 
usually at least 30 amino acid residues, typically at least 45 amino acid residues, 
and preferably more than 60 amino acid residues. 

10 Preferable fragments contain four cysteine residues in any positions which 

correspond to the cysteines at positions 25, 35, 45, 50, 51, 62, or 71, of human 
ITF (Figure 1), or positions 31, 41, 51, 56, 57, 68, and 82 of human pS2 (Figure 
2). More preferably, fragments contain five cysteine residues at these positions. 
Most preferably, six, or even all seven cysteines are present. 

15 Fragments of SP are meant to include truncations or deletions and 

preferably have 70% sequence identity to the corresponding human SP 
polypeptide sequence (Figure 3). More preferably, the fragments are 85% 
identical, most preferably 95%, or even 99% identical to the human polypeptide 
sequence. Preferably, active fragments contain at least four cysteine residues, 

20 which correspond to positions 6, 8, 19, 29, 34, 35, 46, 58, 68, 78, 83, 84, 95, and 
104 in the human SP polypeptide. More preferably, fragments contain six 
cysteines, which correspond to these positions. Even more preferable are 
fragments that contain eight cysteines. Most preferable are fragments that contain 
cysteines at ten, twelve, or even, all fourteen positions. 

25 It is recognized in the art that one function of the identified cysteine 

residues is to impart the characteristic three-loop (trefoil) structure to the protein. 
Accordingly, preferred fragments of ITF and pS2 have a least one loop structure, 
more preferably, the fragments have two loop structures, and most preferably, 
they have three loop structures. It is equally well recognized that the native SP 

30 polypeptide has a six loop confirmation. Preferable fragments contain at least 
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two of these loop structures, more preferably, four loop structures are conserved, 
and most preferably, five, or even all six loop structures are present. 

By "co-formulated" is meant any single pharmaceutical composition, 
which contains two or more therapeutic or biologically active agents. 
5 By "pharmaceutical preparation" or "pharmaceutical composition" is 

meant any composition, which contains at least one therapeutically or 
biologically active agent and is suitable for administration to a patient. For the 
purposes of this invention, pharmaceutical compositions suitable for delivering a 
therapeutic to the skin include, but are not limited to aqueous solutions, creams, 
gels, suspensions, sprays, bioerodable polymer, hydrogel (non-bioerodable gel 
polymer), patches, irrigation solution, pastes, lotions, ointments, foams, wound 
dressings, and sutures. Any of these formulations can be prepared by well-known 
and accepted methods of art. See, for example, Remingtion: The Science and 
• Practice of Pharmacy, 1 9 th edition, (ed. AR Gennaro), Mack Publishing Co., 
15 Easton, PA, 1995. 

By "topical administration" is meant the application of a therapeutically 
effective amount of pharmaceutical composition to the external and/or exposed 
surface of the skin, to access the dermis and/or epidermis. 

By "therapeutically effective amount" is meant an amount sufficient to 

10 provide medical benefit. When administering trefoil peptides to a human patient 
according to the methods described herein, an effective amount will vary with the 
size of the lesion area being treated; however, a therapeutically effective amount 
is usually about 1-2500 mg of trefoil peptide per dose. Preferably, the patient 
receives at least 10 mg, 100 mg, 500 mg, 750 mg, 1000 mg, 1500 mg, or 2000 mg 

5 of trefoil peptide in each dose. Larger amounts may be required for large lesions & 
such as those caused by extensive thermal burns. Dosing is typically performed 
1-5 times each day. 

By "biologically active," when referring to a trefoil peptide, fragment, or 
homolog is meant any polypeptide that exhibits an activity common to its related, 
naturally occurring family member, and that the activity is common to the family 
of naturally occurring trefoil peptides. An example of a biological activity 
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common to the family of trefoil peptides is the ability to restitute the 
gastrointestinal mucosa (Taupin et al, Proc. Natl. Acad. Sci. USA. 97(2): 799- 
804). 

By "isolated DNA" is meant DNA that is free of the genes, which in the 
5 naturally occurring genome of the organism from which the given DNA is 
derived flank the DNA. Thus, the term "isolated DNA" encompasses, for 
example, cDNA, cloned genomic DNA, and synthetic DNA. 

By "treating" is meant administering a pharmaceutical composition for 
prophylactic and/or therapeutic purposes. The active ingredients of the 
10 pharmaceutical composition can treat the primary indication (e.g., epithelial 
lesion) or secondary symptoms (e.g., concomitant infection, pain, or 
inflammation). 

By "burn" is meant any injury to the dermis, epidermis, or underlying 
tissue that results from exposure to heat, acids, caustics, chemicals, electricity, or 

1 5 radiation (e.g., ultraviolet radiation), marked by varying degrees of skin 

destruction and hyperemia often with the formation of watery blisters and in 
severe cases by charring of the tissues, and classified according to the extent and 
degree of the injury. There are three classifications of burns. A first-degree burn 
is superficial, involving only the top layer of the skin (epidermis). First-degree 

20 burns are characterized by dry, red skin, and typically heal within 5-6 days 

without permanent scarring. A second-degree burn is a partial thickness burn, 
involving the epidermis and the dermis. These burns will blister and weep, and in 
the absence of therapy, usually require 3-4 weeks or longer to heal. Scarring may 
occur. The most severe, third-degree burn, destroys all skin layers, and some of 

25 the underlying tissue. Complications of shock and infection make a third-degree 
burn potentially life threatening. 

By "wound dressing" is meant any occlusive or semi-occlusive covering 
that overlay a lesion or injury site. In addition to providing contact of the skin 
with a trefoil peptide, preferable dressings maintain a moist environment at the 

30 lesion site, remove excess exudates, have thermal insulation properties, allow 

gaseous exchange, are impermeable to microorganisms, and/or allow trauma-free 
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removal. The cho.ce of dressing wfl, be influenced, for exampte, by clinica, 
mdrcauons such as .be type of wound, wound position, presence of debris or 
erfeofon, level of exudate, patient comfort, and cos. efficency. 

By ' W ™^W^'".snrean«an y co m poundd 1 a«al,ers.be g rowu,of 
bactena or ftutgi cel,s, „, viruses wbereby growtt. is preyed, stabtbzed, or 
^'^-^ereinftennc^fc^^^.^^^^^^ 
agents can be microbiocidal or microbiostadc. 

By "anflneoplasdc therapy" is m ean, any deatment regimen used ,o .rea, 

^" UtaV '* ,M ^^'"-mean« m ydeam 1 en,regimenused,„ 
lock ultravtote, radiation. Typica, ultraviolet radiation Mockers are formulated 

as creams or pastes to be applied before sun exposure 

^"^anyidenflcal'-ismean.apolypepddeornuc.eicacid 
exitbttntg a, teas, 75%, bu, preferably 85%J more prefmb , y 

preferably 95%, or 99* identity ,o a reference amino acid or nucleic acid 

he a east 20 amino acids, prefe,ab,y a, teas, 30 ammo actds, more preferably! 
^Oammoncids.andmo.pmfertm^Oannnoactda. Pormrcl Lacida 2 
* lengflr « -Pa*on scuencca wi„ generaHy he atleas, 60 nuCeoddea 

By mgh sWngency ^ „ ^ my ^ of 
charactered hybigb ^ ^ ^ 

comparable with rhoae resulting from the use of a DNA probe of a. ,elT 

— T A ,and 1% BS A(Frac donV),a.a temperature, 

— , 4 , xssc ,, 2MT ^ pH7MxD J- 

solution, 10% dexlran sulfate and 0 1 % <?DQ »t + 

' u - 1 /o i>DS ' at a temperature of 42°C OtW 

art of moteuta blology , See> r& _ p AusuW a cumnt 
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Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1998, 
hereby incorporated by reference. Other features and advantages of the invention 
will be apparent from the following detailed description, and from the claims. 

Brief Descriptions of the Drawings 

Figure 1 is an amino acid sequence of a human intestinal trefoil factor 
(ITF; Accession No. BAA95531). 

Figure 2 is an amino acid sequence of a human pS2 protein (Accession No. 
NP_003216). 

Figure 3 is an amino acid sequence of human spasmolytic polypeptide (SP; 
Accession No. 19091 87A). 

Figure 4 is a cDNA sequence encoding a human intestinal trefoil factor. 
Figure 5 is a cDNA sequence encoding a human pS2 protein. 
Figure 6 is a cDNA sequence encoding a human spasmolytic polypeptide. 
Figure 7 is the nucleotide sequence of a gene encoding human intestinal 
trefoil factor (locus 10280533:521 17-55412). 

Figure 8 is the nucleotide sequence of a gene encoding human pS2 protein 
(locus 10280533:16511-21132). 

Figure 9 is the nucleotide sequence of a gene encoding human spasmolytic 
polypeptide (locus 10280533:957-5208). 

Detailed Description 

The invention provides methods and compositions useful for the treatment 
of a wide range of lesions to the dermis and epidermis. Lesions may occur on 
25 any part of the human skin, including for example the scalp, groin and uro-genital 
area, face, trunk, arms hands, legs, soles of the feet or between the toes. Lesions 
of the dermis and epidermis amenable to treatment according to the present 
invention can be induced by physical trauma (e.g., cuts, abrasions, and surgical 
intervention), chemical and thermal burns (e.g., sunburn), vascular compromise 
30 (e.g., resulting from diabetes), infective or inflammatory processes (e.g., eczema, 
psoriasis, contact dermatitis, herpetic lesion, and acne), microbial infection (e.g., 
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viral, bacterial, and fungal), or antineoplastic therapy (e.g., radiotherapy). te the 
case of bom patients, particularly those in which skin damage inflicted by the 
boms ts severe and extends to a large proportion of the body, epidennal loss may 
detertorate rapidly doe to both heat and water transpiration. Although tnechanieal 
systents snoh as hydrogels have been nsed to alleviate this problem, rapid 
restoration of an adequate barter is imperative for me recovery of such patients 
Preterm tnfants also suffer from impaired skin barter function owing to 
me nnmature state of the ep,dennis and the relative absence of me stratum 
corneum in such inf.*, Although, the degreo of severity is largely dependent on 
gestation.! age, compromise to the skin banier can ultimately cause signified 
completion, In mis reapect, the mcreaaed penneabUity of the skin ti, water 
leads to significan, hea, dissipation and also provtdea a nesting site for foreign 
substances, including for exampfe .Hergens, microorganisms, and toxins 
Overall, these lesiona are treated by meal apphcation of trefoi, peptides either 
alone or m combination with another therapeutic agent 

Pt-arntaceulieal Fonnulations: Ointments, Pates, Creams, Gels 
Irrigation Solutions, and Tissue AMesives 

Mmsrfft -PiMu m „f t he S k i n, S nehasm M ere S u,tingfro m tiauma 
or mflammation, are amenable to trefoil peptide therapy dehvered as an ointinen. 
Pastcorgel. The viscous namre of theae types „, prepllraliM1 , ^ fM ^ ' 
application to the wound site. Optionally, the wound site can be covered with a 
draamgtomam the tiefoi, pep,ide<„nteimng composition, protect me lesion 
and/or absorb exudate. As diseased further below, thesu preparations are 
partly useful to restore epithelial integrity folding fraumatic surgical 
procedores (e.g., skin bi „p sies a» d tacWons) . s „ ch ^ 

also have a looa, barter effect mereby reducing irritation and pain. In addmon 
tiefoti peptides can also be present in any of me known nrigation solutions (e g 
0.9/„ salute or Ringer's solution) used for surgery pmposes 
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M u coadhesives 

A mucoadhesive excipient can be added to any of the previously described 
pharmaceutical compositions. The mucoadhesive formulations coat the lesioned 
area, resulting in retention of the trefoil peptide at the lesion site, providing 
5 protection, inhibiting irritation, and accelerating healing of inflamed or damaged 
tissue. Mucoadhesive formulations suitable for use in these pharmaceutical 
preparations are well known in the art (e.g., U.S. Patent No. 5,458,879). 
Particularly useful mucoadhesives are hydrogels composed of about 0.05-20% of 
a water-soluble polymer such as, for example, poly (ethylene oxide), poly 

10 (ethylene glycol), poly (vinyl alcohol), poly (vinyl pyrrolidine), poly (acrylic 
acid), poly (hydroxy ethyl methacrylate), hydroxyethyl ethyl cellulose, hydroxy 
ethyl cellulose, chitosan, and mixtures thereof These polymeric formulations can 
also contain a dispersant such as sodium carboxymethyl cellulose (0.5-5.0%). 
. Other preferred mucoadhesive excipients for liquid compositions are ones 

15 that allow the composition to be administered as a flowable liquid but will cause 
the composition to gel on the skin, thereby providing a bioadhesive effect which 
acts to hold the therapeutic agents at the lesion site for an extended period of 
time. The anionic polysaccharides pectin and gellan are examples of materials 
which when formulated into a suitable composition will gel on the skin, owing to 

20 the presence of cations in the mucosal fluids. The liquid compositions containing 
pectin or gellan will typically consist of 0.01-20% w/v of the pectin or gellan in 
water or an aqueous buffer system. 

Other useful compositions, which promote mucoadhesion and prolonged 
therapeutic retention in the dermis and epidermis, are colloidal dispersions 

25 containing 2-50% colloidal particles such as silica or titanium dioxide. Such 

formulations form as a flowable liquid with low viscosity; however, the particles 
interact with glycoprotein, especially mucin, transforming the liquid into a 
viscous gel, providing effective mucoadhesion (e.g., U.S. Patent Nos. 5,993,846 
and 6,319,513). 

30 
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Bioadhesives and bioerodable polymers are useful as an alternative method 
of wound closure, or as a drug delivery vehicle. Bioadhesives are a particularly 
useful alternative to sutures, for wound closure in geriatric populations, where the 
skin is particularly friable. Any of the well-known bioadhesives or polymers is 
5 suitable for use with the trefoil peptides of this invention (e.g. U.S. Patent Nos. 
5,990,194, 6,159,498, and 6,284,235). The trefoil peptides are incorporated into 
the adhesive or polymer by any method suitable for incorporating any other 
therapeutic agent into these products. The particular method will depend on the 
chemical composition of the product and the manufacturing process. 

0 

Medical Materials 

Suture materials, sterile wound dressings (occlusive and semi-occlusive, 
e.g-, gauze pads), topical patches, adhesive films, and tissue adhesives can be ' 
impregnated with the trefoil peptides of the present invention and used at an 
5 incision site to promote dermal and epidermal healing. Any of the suture 

materials, wound dressings, topical patches, adhesive films, and tissue adhesives 
may also contain ITF-consisting bioerodable polymers and alginates. 

These formulations can be made according to known and conventional 
methods for preparing such formulations. For example, sutures made from 
monofilaments can be impregnated by loading the polymer solution with a trefoil 
peptide, prior to extrusion. Suture material can also be impregnated by repeated 
soaking/drying cycles using a trefoil peptide-containing solution. The number of 
cycles depends on the concentration of trefoil peptide in the soaking solution and 
the final amount of peptide to be contained in the suture. Soaking is a particularly 
effective impregnation method for braided suture materials because the trefoil 
peptide is retained by the surface contours. 

Sterile dressings and gauzes for wounds and burns, impregnated with a 
trefoil peptide, can also be prepared by standard methods. Typically, the trefoil 
peptide will be present in a viscous gel (e.g., hydrogel), separated from the 
30 dermal lesion by a permeable fabric that does not adhere to the wound 
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Therapeutic Agents 

Trefoil Peptides 

The therapeutic trefoil peptide(s) are typically mammalian trefoil peptides 
or fragments thereof. Preferably, human trefoil peptides or fragments are used; 
5 however, trefoil peptides from other species including rat, mouse, and non-human 
primate, may be used. Typically, the trefoil peptide is intestinal trefoil factor 
(ITF); however, spasmolytic polypeptide (SP), or pS2 are also useful. 

The trefoil peptides or fragments are administered at 1-5000 mg per dose, 
preferably 5-2500 mg per dose, or more preferably 10-1500 mg per dose, 
1 0 depending on the nature and condition of the lesion being treated, the anticipated 
frequency and duration of therapy, and the type of pharmaceutical composition 
used to deliver the trefoil peptide. The trefoil peptides are typically administered 
1-5 times per day. 



1 5 Therapeutic Fragments of Intestinal Trefoil Factor (ITF) 

Particular ITF fragments retain biological activity and may be substituted 

in any method or composition in which ITF is used. Methods and compositions 

containing ITF, in which these ITF fragments may be substituted, are described, 

for example, in U.S. Patent Nos. 6,063,755 and 6,221,840, and U.S. Patent 
20 Application Nos. 10/131,363, filed April 24, 2002, 60/317,657, filed September 

6, 2001, 60/327,673, filed October 5, 2002, 60/333,836, filed November 28, 

2001, and 60/367,574, filed March 26, 2002 (hereby incorporated by reference). 
Particularly useful ITF fragments that retain biological activity include the 

polypeptide corresponding to amino acid residues 15-73 of SEQ ID NO: 1 (ITF15. 
25 73 ) and amino acid residues 21-73 of SEQ ID NO: 1 (ITF21.73). Other useful ITF 

fragments are formed following cleavage of the C-terminal phenylalanine residue 

(i.e., ITF N72 , ITF 15 -72, and ITF 2N72 ). 

The biologically active ITF fragments of this invention can be produced 

using any appropriate method. For example, cDNA encoding the desired ITF 
30 fragment can be used with any method known in the art for producing 

recombinant proteins. Exemplary methods are provided herein. ITF fragments, 
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particularly ITF 21 . 73; can be produced using a Pichia yeast expression system (see, 
for example, U.S. Patent Nos. 4,882,279 and 5,122,465) transformed with a 
cDNA encoding long ITF species, such as the full length ITF (e.g., SEQ ID 
NO:4) or ITF, 5 . 73 , when the fermentation culture is maintained at pH ~ 5 0 

5 

Anti-Inflammatory A gents 

Any suitable anti-inflammatory agent can be formulated with the trefoil 
peptide and employed using the method of this invention. Suitable anti- 
inflammatory agents include, but are not limited to non-steroidal anti- 
inflammatory drugs (e .g., ibuprofen and tacrolimus), cyclooxygenase-2-specific 
inhibitors such as rofecoxib (Vioxx®) and celecoxft (Celebrex®). Anti- 
inflammatory concentrations known to be effective following administration can 
be used. For example, ibuprofen may be present in the composition at 
concentrations sufficient to deliver between 25-800 mg per day to the lesion. 

Antimicrobial Agents 

Any of the many known antimicrobial agents can be used in the 
compositions of the invention at concentrations generally used for these agents. 
Antimicrobial agents include antibacterials, antifungals, and antivirals. 

Although the most widely used antibacterial agents used for the skin are 
benzoyl peroxide, povidone iodine, azelaic acid, retinoids, clindamycin and 
erythromycin, other examples of antibacterial agents (antibiotics) include the 
penicillins (e.g., penicillin G, ampicillin, methicillin, oxacillin, and amoxicillin), 
the cephalosporins (e.g., cefadroxil, ceforanid, cefotaxime, and ceftriaxone), the 
tetracyclines (e.g., doxycycline, minocycline, and tetracycline), the 
aminoglycosides (e.g., amikacin, gentamycin, kanamycin, neomycin, 
streptomycin, and tobramycin), the macrolides (e.g., azithromycin, 
clarithromycin, and erythromycin), the fluoroquinolones (e.g., ciprofloxacin 
lomefloxacin, and norfloxacin), and other antibiotics including chloramphenicol 
clindamycin, cycloserine, isoniazid, rifampin, and vancomycin. 
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Antiviral agents are substances capable of destroying or suppressing the 
replication of viruses. Examples of anti-viral agents include 1,-D-ribofuranosyl- 
l,2,4-triazole-3 carboxamide, 9->2-hydroxy-ethoxy methylguanine, 
adamantanamine, S-iodo^'-deoxyuridine, trifluorothymidine, interferon, adenine 
5 arabinoside, protease inhibitors, thymidine kinase inhibitors, sugar or 
glycoprotein synthesis inhibitors, structural protein synthesis inhibitors, 
attachment and adsorption inhibitors, and nucleoside analogues such as acyclovir, 
penciclovir, valacyclovir, and ganciclovir. 

Antifungal agents include both fungicidal and fungistatic agents such as, 
10 for example, benzoic acid, undecylenic alkanolamide, ciclopirox olamine, 

polyenes, imidazoles, allylamine, thicarbamates, amphotericin B, butylparaben, 
clindamycin, econaxole, fluconazole, flucytosine, griseofulvin, nystatin, and 
ketoconazole. 

Antimicrobial concentrations known to be effective following topical 
15 administration can be used. For example, tetracycline may be present in the 
composition at concentrations that are known to provide between 100-1000 mg 
per day to the lesion following topical application. 

Analgesics and Anesthetics 

20 Any of the commonly used topical analgesics can be used in the 

compositions of the invention. The analgesic is present in an amount such that 
there is provided to the skin lesion a concentration of between one-half and five 
percent concentration for lidocaine (e.g., 5-50 mg/ml in 20-40 ml per dose of 
liquid). Examples of other useful anesthetics include procaine, lidocaine, 

25 tetracaine, dibucaine, benzocaine, p-buthylaminobenzoic acid 2-(diethylamino) 
ethyl ester HC1, mepivacaine, piperocaine, and dyclonine. 

Other analgesics may be administered systemically, including opioids such 
as, for example, morphine, codeine, hydrocodone, and oxycodone. Any of these 
analgesics may also be co-formulated with other compounds having analgesic or 

30 anti-inflammatory properties, such as acetaminophen, aspirin, and ibuprofen. 
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Eukaryotic and prokaryotic trefoil peptide expression systems may be 
generated in which a trefoil peptide gene sequence is introduced into a plasmid or 
other vector, which is then used to transform living cells. Constructs in which the 
trefoil peptide cDNA contains the entire open reading frame inserted in the 
5 correct orientation into an expression plasmid may be used for protein expression. 
Prokaryotic and eukaryotic expression systems allow for the expression and 
recovery of trefoil peptide fusion proteins in which the trefoil peptide is 
covalently linked to a tag molecule, which facilitates identification and/or 
purification. An enzymatic or chemical cleavage site can be engineered between 
10 the trefoil peptide and the tag molecule so that the tag can be removed following 
purification. 

Typical expression vectors contain promoters that direct the synthesis of 
large amounts of mRNA corresponding to the inserted trefoil peptide nucleic acid 
in the plasmid-bearing cells. They may also include a eukaryotic or prokaryotic 

1 5 origin of replication sequence allowing for their autonomous replication within 
the host organism, sequences that encode genetic traits that allow vector- 
containing cells to be selected for in the presence of otherwise toxic drugs, and 
sequences that increase the efficiency with which the synthesized mRNA is 
translated. Stable long-term vectors may be maintained as freely replicating 

20 entities by using regulatory elements of, for example, viruses (e.g., the OriP 

sequences from the Epstein Barr Virus genome). Cell lines may also be produced 
that have integrated the vector into the genomic DNA, and in this manner the 
gene product is produced on a continuous basis. 

Expression of foreign sequences in bacteria, such as Escherichia coli, 

25 requires the insertion of a trefoil peptide nucleic acid sequence into a bacterial 

expression vector. Such plasmid vectors contain several elements required for the 
propagation of the plasmid in bacteria, and for expression of the DNA inserted 
into the plasmid. Propagation of only plasmid-bearing bacteria is achieved by 
introducing, into the plasmid, selectable marker-encoding sequences that allow 

30 plasmid-bearing bacteria to grow in the presence of otherwise toxic drugs. The 
plasmid also contains a transcriptional promoter capable of producing large 
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amounts of mRNA from the cloned gene. Such promoters may be (but are no, 
necessarily) inducible promoter, tha, inittate banscriphon upon i„duch„„ The 
plasmid also preferably contains a polybnlter to simplify inserbon of the gene in 
the cotrec. orientation within the vector. Matnmahan cells can also be used ,o 
5 express a trefoil pepbde. Sbtble or bansien, cell fine clones can be made using 
befotl pepbde expression vectors to produce the trefoil peptides i„ a soluble 
(truncated and tagged) form. Appropriate cell lines include, for exam pl e, COS 
MK293T.CHO, or NIH cell lines. 

Once the appropriate expression vectors are constructed, they are 
10 unreduced into an appropriate host eel, by bansfomtabon techniques, such as bu, 
no, hmtted to, calctum phosphate bansfeoboa, DEAE-dexban traasfection 
elecbopomtion, microinjection, protoplast fusion, or liposomcmediated ' 
hansfechon. The boa, cells tha, are defected with the vectors of this invenhon 
may mch.de (bu, are no, limited ,o) £ coli « 0(her ^ ^ ^ 
calk (ustng, for example, baculovna, vectors for expression in SF9 iuseo, cells) 
or ceUs derived from mice, humans, or other animals. /„ vitro expression of ' 
befotl pepbdes, fusions, orpolypepbde fragments encoded by cloned DNAmay 
also be used. Those skilled in the ar, of molecular biology wffl understand foa, a 
wtde varies of cxpreasion systems and purification systems may be used ,o 
produccrecombinan.ticfo.lpepbdesandftagmentstitereof. Someofthese 
systems are described, for examp,e, in Ausubel at al. (Cut™, Protocol in 
Molecular Biofogy, John WlIey & ^ New ^ ^ ^ 

incorporated by reference). 

Transgenic plants, plan, oo lls md ^ „ ^ ^ ^ 

generating reoombman, befoi, peptides for use ta lhe m «bods and compositions 
- *. mvenbon. For example, bansgenic tobacco p,a„,s or culhued bansgenic 
^baoco plan, co,,s exposing a befoil p„tide can he created using techniques 
btown m tite ar, (see, for example, U.S. Paten, No, 5 , 202>422 md 6 _, 

3o l7r ic - t e) ™ sys,OTs - 3,50 be — * »— »— *« ' 

befotlpephde s (see,forexamp 1 e,Cheua, o /,Q„. Gentt .3 9: 3 65 . 370 2001 ) 
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Once a recombinant protein is expressed, it can be isolated from cell 
lysates using protein purification techniques such as affinity chromatography. 
Once isolated, the recombinant protein can, if desired, be purified further by e.g., 
high performance liquid chromatography (HPLC; e.g., see Fisher, Laboratory 
5 Techniques In Biochemistry And Molecular Biology, Work and Burdon, Eds., 
Elsevier, 1980). 

Polypeptides of the invention, particularly trefoil peptide fragments can 
also be produced by chemical synthesis using, for example, Merrifield solid phase 
synthesis, solution phase synthesis, or a combination of both (see, for example, 
10 the methods described in Solid Phase Peptide Synthesis, 2nd ed., 1984, The 
Pierce Chemical Co., Rockford, IL). Optionally, peptide fragments are then be 
condensed by standard peptide assembly chemistry. 

The following examples are intended to illustrate the principle of the 
present invention and circumstances when trefoil peptide therapy is indicated. 
1 5 The following examples are not intended to be limiting. 

Example 1: ITF Therapy Following A Surgical Intervention 

To speed healing of a surgical incision and reduce scar formation, the 
surgical patient is administered ITF-containing preparations using a variety of 

20 modalities. Just prior to surgery, an ITF-containing gel is applied to the skin at 
the site of impending incision. Following the surgical procedure, the incision is 
irrigated with sterile saline, or another irrigation solution, containing 25 mg/ml 
ITF. The incision is closed using ITF-impregnated suture silk and the incision 
site is treated with a paste or gel preparation containing 5 mg/ml ITF. The ITF- 

25 containing paste or gel is reapplied during each dressing change. Preferably, the 
paste or gel is reapplied for at least three days, more preferably for five days, 
most preferably for seven days, or even ten days, or until the incision is 
completely healed, and the sutures are removed or absorbed by the body. 
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Example 2: Burn Treatment 

The ultimate goal of bum-wound management is closure and healing of the 
wound. In this respect, scarring is a common result of second-and third-deoree 
burns. Given that scars are formed when the proliferative and migratory capacity 
5 of fibroblasts exceed that of the epithelial cells, therapies that promote epithelial 
resutuuon will reduce scar formation. In addition, it is known that topical or 
system* administration of an antimicrobial can dramatically decrease the 
bacterial burden of burn wounds and reduce the incidence of burn-wound 
infection. 

Three widely used topical antimicrobial agents, namely silver sulfadiazine 
cream, mafenide acetate cream, and silver nitrate can be admixed, alone or in 
combmation, with ITF to treat burn wound, Burn victims are therefore treated 
with a paste or gel containing 1 % silver sulfadiazine, mafenide acetate cream 
and/or sriver nitrate, along with a topical analgesic, and 10 mg/ml ITF Topical 
treatment is re-applied every 12 hours for the duration of therapy, fa addition to 
toprcal application of the ITF-containing ointment, the burn site may be wrapped 
ni an ITF-rmpregnated bandage. 

Normally, analgesic and antibiotic therapy will be terminated once 
sansfactory capillary development and epitheliahzation has occurred. In order to 
mamnuze scarring, ITF therapy is continued until epitheliahzation is complete In 
the case of invasive wound infection, systemic treatment with antibiotics along 
w.th top,cal treatment with ITF therapy can be administered. 

Example 3: Treatment of Herpetic Lesions 

Patients suffering lesions caused by any of the herpes simplex viruses 
(HSV) can be treated with combination or monotherapy containing ITF Herpetic 

BothHSVIand HSV H are transmuted by direct contact with an open lesion or 
through secondary contact with infected objects. Thus, agents that promote 
^dermal healing will not only repair the cosmetic damage created by the lesion 
it wdl also reduce the likelihood of viral transmission. 
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Presently, herpetic lesions are treated with standard antiviral therapy 
administered orally. According to this invention, ITF is administered 
concurrently in a topical preparation (e.g., paste or gel) at 5 mg/nil. Alternatively, 
the antiviral is coformulated with ITF for topical administration. For treatment of 
5 severe lesions, the amount of ITF can increased to 25 mg/ml, or more, and can be 
further combined with medications that relieve secondary symptoms. 
Corticosteroids, for example, may be included in the topical preparation, to 
relieve itching. Typically, the medicament is applied every 12 hours to the lesion 
until the outbreak subsides and the lesion is resolved. The lesion can be dressed 
10 with a bandage or gauze impregnated with the antiviral and ITF as an alternative, 
more convenient, means of drug delivery. 

Example 4: Treatment of Hand Dermatitis 

Treatment of hand dermatitis is mostly concerned with avoidance of 

1 5 irritants, treatment of secondary infection, and reduction of inflammation. 

Lesions on the hand can be treated with cool dressings impregnated with trefoil 
peptides to dry and debride acute inflammatory lesions as well as to decrease 
swelling. Application of mid- to high potency topical glucocorticoid (e.g., 4% 
w/v hydrocortisone) formulated with 5mg/ml ITF should also be administered to 

20 lesions. The topical steroid-containing trefoil peptides can be reapplied during 
each dressing change, or as often as required. . The hands of an affected patient 
should be protected by gloves to keep the dressings, glucocorticoid, and ITF in 
place. If needed, a systemic steroid can also be administered. Treatment with 
topical antibiotics formulations containing trefoil peptides to limit secondary 

25 infections is also recommended. 

What is claimed is: 
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1. A method for treating or preventing a lesion of the skin of a mammal 
comprising administering to the lesion, or the region of the skin where a lesion is 

5 to be prevented, a therapeutically effective amount of a trefoil peptide or 
biologically active fragment thereof. 

2. The method of claim 1, wherein said trefoil peptide is spasmolytic 
polypeptide, pS2, or intestinal trefoil factor (ITF). 

10 

3. The method of claim 1, wherein said biologically active fragment is 
ITF 15 . 73 , ITF 21 . ?3j ITF1.72, ITF 15 . 72 , or ITF 21 . 72 . 

4. The method of claim 1, wherein said mammal is a human. 

15 

5. The method of claim 4, wherein said human is a preterm infant. 

6. The method of claim 1, wherein said lesion is a traumatic lesion, a 
surgical lesion, a burn, or a pressure ulcer. 

20 

7. The method of claim 1, wherein said lesion is an allergic reaction, 
eczema, contact dermatitis, psoriasis, or acne. 

8. The method of claim 1, wherein said lesion is caused by a bacterial 
25 viral, or fungal infection. 

9. The method of claim 8, wherein said lesion is caused by a herpes virus 
or a papilloma vims. 



30 



10. The method of claim 1, wherein said lesion is caused by antineoplastic 
therapy. 
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11. The method of claim 1, wherein said method further comprising 
administering to said mammal a second therapeutic agent or regimen. 

5 12. The method of claim 1 1, wherein said second therapeutic agent is an 

ultraviolet blocking agent. 

13. The method of claim 1 1, wherein said second therapeutic agent is an 
anti-inflammatory agent. 

10 

14. The method of claim 11, wherein said second therapeutic agent is a 
steroid. 

15. The method of claim 14, wherein said steroid is a corticosteroid. 

15 

16. The method of claim 14, wherein said steroid is selected from the 
group consisting of fluocinolone, betamethasone, diflucortolone, fluticasone, 
mometasone, methylprednisolone, clobetasol, glucocorticoid, triamcinolone, 
hydrocortisone, fluticasone, budesonide, prednisone, prednisolone, 

20 methylprednisolone, dexamethasone, and beclomethasone. 

17. The method of claim 11, wherein said second therapeutic agent is an 
antibacterial agent, an anti-fungal agent, or an anti-viral agent. 

25 18. The method of claim 17, wherein said antibacterial agent is a 

penicillin, a cephalosporin, a tetracycline, an aminoglycoside, benzoyl peroxide, 
povidone iodine, azelaic acid, retinoid, clindamycin, or erythromycin. 
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19. The method of claim 17, wherein said anti-fungal agent is benzoic 
acid, undecylenic alkanolamide, ciclopirox olamine, polyenes, imidazole 
allylamine, thiocarbamate, clindamycin, econaxole, fluconazole, flucytosine 
gnseofulvin, nystatin, clotrimazole, Amphotericin B, ketoconazole, enilconazole 
5 itraconazole, butoconazole, tioconazole, or miconazole. 

20. The method of claim 17, wherein said anti-viral agent is acyclovir. 

21. The method of claim 1 1, wherein said second therapeutic agent is an 
10 analgesic agent. 

22. The method of claim 21, wherein said analgesic is hdocame, 
benzocaine, or an opiate. 

" 23. The method of claim 11, wherein said second therapeutic is anthralin 

aretmwd > a vit^ 

24. The method of claim 1 1, wherein said trefoil peptide and said second 
therapeutic are administered in the same formulation 

20 

25. The method of claim 11, wherein said trefoil peptide and said second 
therapeutic are administered in different formulations. 

26. The method of cla,m 1 1 , wherem sa ld trefoil peptide and said second 
therapeutic are administered by different routes of administration. 

27. Themethodofclaim 11, wherein said trefoil peptide and said second 
therapeutic are administered within 24 hours of each other. 
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28. A pharmaceutical composition suitable for topical administration to 
the skin of a mammal, wherein said composition comprises a trefoil peptide or a 
biologically active fragment thereof and a pharmaceutically acceptable carrier. 

5 29. The composition of claim 28, wherein said trefoil peptide or 

biologically active fragment thereof is spasmolytic polypeptide, pS2, or intestinal 
trefoil factor. 

30. The composition of claim 28, wherein said biologically active 
1 0 fragment is ITF 15 - 73 , ITF 21 . 73 , ITF,.^, ITF 15 - 72 , or ITF 21 _ 72 . 

31. The composition of claim 28, wherein said composition further 
comprises a mucoadhesive agent, or an osmotic agent. 

1 5 32. The composition of claim 28, wherein said composition further 

comprises a second therapeutic agent. 

33. The composition of claim 32, wherein said second therapeutic agent is 
an anti-inflammatory agent, or an analgesic. 

20 

34. The composition of claim 33, wherein said analgesic is lidocaine, 
benzocaine, or an opiate. 

35. The composition of claim 32, wherein said second therapeutic agent is 
25 an antibacterial agent, an anti-fungal agent, or an anti-viral agent. 

36. The composition of claim 35, wherein said antibacterial agent is a 
penicillin, a cephalosporin, a tetracycline, an aminoglycoside, benzoyl peroxide, 
azelaic acid, retinoids, povidone iodine, clindamycin, or erythromycin. 
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37. The composition of claim 35, wherein said anti-fungal agent is 
benzoic acid, undecylenic alkanolamide, ciclopirox olamine, polyenes, imidazole, 
aflylamine, thiocarbamate, nystatin, clindamycin, econaxole, fluconazole, 
flucytosine, griseofulvin, clotrimazole, ketoconazole, enikonazole, itraconazole, 

5 butoconazole, tioconazole, miconazole, or Amphotericin B. 

38. The composition of claim 35, wherein said anti-viral agent is 
acyclovir. 

10 39. The composition of claim 32, wherein said second therapeutic agent is 

a steroid. 

40. The composition of claim 39, wherein said steroid is a corticosteroid. 

15 4 1 . The composition of claim 39, wherein said steroid is fluocinolone, 

betamethasone, diflucortolone, fluticasone, mometasone, methylprednisolone, 
glucocorticoid, clobetasol, triamcinolone, hydrocortisone, fluticasone, 
prednisone, prednisolone, methylprednisolone, dexamethasone, beclomethasone, 
or budesonide. 

20 

42. The composition of claim 32, wherein second therapeutic agent is 
anthralin, a retinoid, a vitamin D analog, methotrexate, a benzodiazepine, or 
cyclosporins 

25 43. The pharmaceutical composition of claim 28, wherein said 

composition is a spray, ointment, paste, foam, lotion, gel, solution, or suspension. 

44. A medical material comprising a trefoil peptide or a biologically 
active fragment thereof; 

30 



-27- 



BNSDOC,ft ««0 03090B24A2J., 



WO 03/030824 PCT/US02/31998 

45. The medical material of claim 44, wherein said trefoil peptide is 
spasmolytic polypeptide, pS2, or intestinal trefoil factor. 



46. The medical material of claim 44, wherein said biologically active 
5 fragment is ITF 15 . 73 , ITF 21 . 73 , ITF^, ITF 15 . 72 , or ITF 21 . 72 . 

47. The medical material of claim 44, wherein said medical material is 
selected from the group consisting of topical hydrogel dressings, patches, 
occlusive wound dressings, semi-occlusive wound dressings, tissue adhesives, 

10 sutures, and adhesive films. 

48. The composition of claim 47, wherein said suture comprises material 
selected from the group consisting of gut, silk, collagen, glycolic acid polymer, 
and nylon. 
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FIGURE 1 



1 MLGLVLALLS SSSAEEYVGL SANQCAVPAK DRVDCGYPHV 
41 TPKECNNRGC CFDSRIPGVP WCFKPLQEAE CTF 
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FIGURE 2 

1 MATMENKVIC ALVLVSMLAL GTLAEAQTET CTVAPRERQN 
41 CGFPGVTPSQ CANKGCCFDD TVRGVPWCFY PNTIDVPPEE 
81 ECEF 
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FIGURE 3 



1 EKPSPCQCSR LSPHNRTNCG FPGITSDQCF DNGCCFDSSV 
41 TGVPWCFHPL PKQESDQCVM EVSDRRNCGY PGISPEECAS 
81 RKCCFSNFIF EVPWCFFPNS VEDCHY 
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FIGURE 4 



1 atgctggggc tggtcctggc cttgctgtcc 

61 tctgcaaacc agtgtgccgt gccagccaag 

121 acccccaagg agtgcaacaa ccggggctgc 

181 tggtgtttca agcccctgca ggaagcagaa 



tccagctctg ctgaggagta cgtgggcctg 
gacagggtgg actgcggcta cccccatgtc 
tgctttgact ccaggatccc tggagtgcct 
tgcaccttct ga 
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FIGURE 5 



1 atggccacca tggagaacaa ggtgatctgc gccctggtcc tggtgtccat gctggccctc 

61 ggcaccctgg ccgaggccca gacagagacg tgtacagtgg ccccccgtga aagacagaat 

121 tgtggttttc ctggtgtcac gccctcccag tgtgcaaata agggctgctg tttcgacgac 

181 accgttcgtg gggtcccctg gtgcttctat cctaatacca tcgacgtccc tccagaaqaq 

241 gagtgtgaat tttag 



BNSOOCID: <WO 03O30824A2 I 



WO 03/030824 



6/12 



PCT/US02/31998 



FIGURE 6 



1 atgggacggc gagacgccca gctcctggca 

61 gcggggagtg agaaaccctc cccctgccag 

121 aactgcggct tccctggaat caccagtgac 

181 tccagtgtca ctggggtccc ctggtgtttc 

241 tgcgtcatgg aggtctcaga ccgaagaaac 

3 01 tgcgcctctc ggaagtgctg cttctccaac 

361 ccgaagtctg tggaagactg ccattactaa 



gcgctcctcg tcctggggct atgtgccctg 
tgctccaggc tgagccccca taacaggacg 
cagtgttttg acaatggatg ctgtttcgac 
caccccctcc caaagcaaga gtcggatcag 
tgtggctacc cgggcatcag ccccgaggaa 
ttcatctttg aagtgccctg gtgcttcttc 
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1 atgctggggc tggtcctggc cttgctgtcc tccagctctg ctgaggagta cgtgggcctg 
61 tgtgagtact gccctgactg ccccggtggc agggtgggcg tgaagggaag ggatccagga 
121 taagggggga ttctgcattc atttaataat ggccacctgt cacatataca ctttttcctg 
181 cgctagccct ttgaagtggg tctttattgt ccccatttca cagacaagga aaccgaggct 
241 cagagaaagt taacaactta tccaaggcag ccctgcccag tctgtgttga aatcagggtt 
301 tgagcctgag cccatcccct atgaccccat agccatcttt gctggagatt tctaaattac 
361 aatataggtc tttatgcatt gttccacatt tacaaagaaa aaggaaagat gcaggagaaa 
421 aaccctgact tcagaacact gtcaataccg gcaggcacaa ggttcattta gccattgcat 
481 agcaaccctg ccatggggtg tggctgctcc attaacccaa gtttgaagga atgagggcat 
541 ggcttttatc tgggtgtctt ctgagcaggg tcaaaggcag tggttcccga acttgcagcc 
601 cattagaatc acctggagag ctttaaaaat cctaatgctt ggggcacacc agttacatca 
661 gggcatctcc aggcaagatc caggcctcag ctgttttgtt ttgagatagc cttgctttgt 
721 cactcactgc tggagtgcag tggcacaatc tcagctcact gcaacctccg cctcctgggt 
781 tcaagcaatt cttgtgcctc ggcttcaagt agctgggatt acaggcatgc accaccatgc 
841 ccagctaatt ttttggattt ttagtagaga tggagtttcg ctatgttggc caagctggtc 
901 tcaaactcct ggcctcaagt gatcctcctg ccttggcctc ccaaagtgct ggaattacag 
961 gtgtaagcca ccatgcccag ccaacgtcag tcatttttaa agctctgcag ctgattccag 
1021 tgtgagcgaa gtttggatgc caggaggata agcaattacg gactgggagc aagagaaggg 
1081 aatgtaagac actgcacgtg attgccattt tcctaaggaa atactcagtt cgttaatgaa 
1141 acgcagtgaa cttctgctgc acatacagac atagaggctt gcctgaaaca tgaaaatatt 
1201 ggggactgaa ggatgtcccg ggagggtggg acatgctcaa caattcagga aggggagatg 
1261 cagaaaaaag tgaaaagcag gcagcatgcg ttgcaatgat ctctatggcg tgtgcctctc 
11321 ctgtcacggt tttcatttaa aacaaagggg caaggttttg ttggtcaaac aatgaagggt 
13 81 aactttgttt ctgggttcaa gggaccccag attccccagg ggttcctgcc agctggaagg 
1441 tacccaggtc cgtatgtgac ttcccgagaa ggtgataaga gcgtgccaag gagaaagaca 
1501 cttaggcaaa tggccagagt ccccgagctg agcatttaac agactgcctc tctttaaata 
1561 ttcacaggga aagtgcatct tcctaagggc gagggtttca gcagtggttg aactcggcgg 
1621 ggtggggcgg agcgggagga tgcaaacttg caaagtgaag caaacacact caccgcagcc 
1681 cagcaagggc tctggcagct gacagggctt tgtctgggac agctgcaaac cagtgtgccg 
1741 tgccagccaa ggacagggtg gactgcggct acccccatgt cacccccaag gagtgcaaca 
1801 accggggctg ctgctttgac tccaggatcc ctggagtgcc ttggtgtttc aagcccctgc 
1861 aggaagcagg taaggcccca gtggcatcgt ggtctgggcc cagccccata aggcaggqqq 
1921 tctcagggcc tccctgtcct ttctgggctg gagatggagg cacaaggacc ccaggaagcc 
1981 acacacacac acctgttcca aggcctcaga gcagaggctt cacacttagg gcagccatgg 
2041 ccaggggctg tcctcttctg tcccctttat gtaaaacata aaagcaattg tttcaaaaag 
2101 gtgttcaaaa tgatggcatc gcatagaggg aactgattta gtaactattc ttgagagaag 
2161 tggaaacgca taggtgtgga aagccgggcc gacttttggg ctgtttttgc aaatcggccc 
2221 cccagagtct tgtcatttgt ggcatcccct acacagacgg caggcggtcc cagccctaga 
2281 cgtcaggcct cggtgccaca ccccacctcc cccactctgc cccccacaag ggtcatctcc 
2341 tctccctctc tctgccgtgg tggagggcag gtgcagggca accaccctgg gggttccctc 
2401 cccaggggcg gagagcctgc gtgctgtgcg ggtaacagat ggccctgcac acgggtttgc 
2461 caccctggct ccaccaggct tagctgcccc acatcgtggg tggggcgatt ggctataagc 
IVL\ ^ tc *9ccat gtccaagtgc cagctcagcc cccacgaagg ccgcacctgc gtgaggtacc 
2581 ttcctggaac cagcatccag aggggcctct cttgcccttt gtcctagggt gaaatgcggg 
2641 aggctgagtc ctgctggccc cggctccctg atcaatgatg ggcccctgcc cagggcctcc 
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2701 cttcaccctc cccagcaagt ccagggtagg ggtgggggtg ggggtccaga gaaggccagg 
2761 agagagaggg gtctggctac tgtccactgc cggtcctgtt ccttcagctc cactggaact 

2 821 acactctcct ctgagtgcca gccatggccc tgccaaggcc catctcgctt gttatctgcc 
2881 tgatccctgg gtcccactat cttgcttagc aacccgaggt gggaatcttg gctattcccc 
2941 catgtggtgg ggactcaaca ctccccggtg actctgggga ggaggcagca ctaggtgctg 

3 001 gccttggagc ctgccctgac cttgggaagc tgggcagcgt gggtggagag agactgctca 
3061 cacaagcctt tgctctgttt gcagaatgca ccttctgagg cacctccagc tgcccccggc 
3121 cgggggatgc gaggctcgga gcacccttgc ccggctgtga ttgctgccag gcactgttca 
3181 tctcagcttt tctgtccctt tgctcccggc aagcgcttct gctgaaagtt catatctgga 
3241 gcctgatgtc ttaacgaata aaggtcccat gctccacccg 
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S? ZlZl^f 9 Ca9Ct 9 a 9 ct agacatggga cggcgagacg cccagctcct ggcagcgctc 
l£ J t?ttta?g 9 5£2£ SS 39t9a9aaaC CCt9?aa9t9 

Hi 3= s=s ESS Ei iSS SiH 
H 1S5 ™< 115 »~ s=a s=5 

«. 3 ^c S? g *5S2? SS22 SS53 

«i ««s« g 9 tSt°s?s a9ct9 ™ cc .c»tss: " g 3 

52 SSSS III S= 35=5 SSS 

«" 5525 ™ ~5 SSSSS SS£S 

s asss III ==f = ~ s=s 
ss ssss ~ IP ™- =£2= sss 

= S5i |i| pi SEi Sill EiS 

150! Ittagtctgg IgctagccS £S 99tt " tta 9 tctagggcta gcgtaggctg 
1561 ggctagtagc ccaoattaah 9 tCt " a 9 cta 9<=ccaggttg gttagtotgg 

iS SSS 5 II «= « 2SSS 

ss s g£ Sr ~s sss sss 

1861 ttaaSggS ctagcccaaa ttSf ^ ? Ct99tta9t ctagggctag cccaggttgg 

1921 ctagtaSc? 25£K SS ST?? t39tCt9a99 

1981 aggttgttta gtctqqaact agcccaggtt tgttagtctg gagctagccc 

2041 tctagaggta ESS 25 *? ? 9aCta9Cct 99a<*gctag 

2101 tagtctgggg ? ta gccca?g ttlgtSgtc SSactaqc S" 6 ? 9 ? 
2161 tagcccaggt tqtttaat-^ «« 9 =^ "agactagc ctggactgct agtctagagg 

2221 gg? t agg??g %£2S£ 2£g5 ££££ 39CCCa "" 
2281 ttagtctggg actaqcctqq actSr ?»~ 5 9 ctagaggtag cccaggttgg 
2341 ctagtctS ctgSagtS S ta9a9 f a 9<= ccagattggt tagtctggga 

2401 tgttagtc?a gaSafccc ca 99"ggtt agcctggggc cagcctggac 

2461 gtttctacac tattaa^ a99tCa9CCa a cagtgagat gaaaatttcc cacctaccct 
2521 agttgagaaa aaaatatata at9 ^ 9t9t ^catca gttttacttt 

2581 c?gaagaagc J'Satgggg £2£££ ° ta9ttttt9a a 9t9tgactt 

2*41 gacagccc tC Mtflt ~ a ~ g ~aa .target 



BNSOOC.D: <WO 03030824A2J., 



WO 03/030824 



10/12 



PCT/US02/31998 



FIGURE 8 

(page 2 of 2) 



2701 ttatgttagt gcacgggatc aggacccaag ttgtaacgcc gacgagtgct caaaggaagg 
2761 ttgtgtgtgt gtcgtgcacc tgtgtgcgtg gaaccaggca cgtcctctgg agaaggagga 
2821 ttcatcccca agattgttgc tgggaggctt gctgggcccc gcagggaaac caggcagatg 
2881 gtggattgtt cacgagcgcc cactgaatgg cagtgtcttt gggaatcaat accatgtcca 
2941 aacgctttcc atcttaccaa ggtgcccaca aaccttttct catcttggcc cgggggacca 
3001 ccccatttac tgagaacact gagtcccgag aggcaaaatg atttccccaa ggcgggggac 
3061 tccagagctt ctgactgtga ccaccccaca tgggccccac cttcgcggag gacaggccag 
3121 ccaagcgtcg ctggggccga cacttccaca gtccccgggg gaggcggtcc caggggccga 
3181 cacttccaca gtccccgggg gaggccgtcc cgggggatgc tgccccaggc agcacctcat 
3241 gatccacgga ggctgcaaat cagcgctgct ctcagaggag gaaggggtgg agctttccag 
3301 ggcacagcag gcctgactgg gtctcggtgc tgtgcctgtc ccatggcaga gtcggatcag 
3361 tgcgtcatgg aggtctcaga ccgaagaaac tgtggctacc cgggcatcag ccccgaggaa 
3421 tgcgcctctc ggaagtgctg cttctccaac ttcatctttg aagtgccctg gtgcttcttc 
34 81 ccgaagtctg tggaaggtaa cgtcgctgtg ggactctctg tctggttccc ggacaccatg 
3541 attcctcctc cgtccgtaga ggtggggtgc agggagggga gctgcctcgc agcctcagtg 
3601 ccatcgaggc cagggcccct gcctcctatg ggattctgaa ggcaattcca gaatgttctt 
3661 ggcaaagaca gcgtcttttc aataagttta tagcctccag cattgccact gcgtcatctg 
3721 tgatggctct agaaacagcg gctcatccct gttgcctccc caggtgttgc aacgttcaga 
3781 ggcgttgcct gttttattgc aagcccatct gcatttggag gctactgagt gtcttgcact 
3841 gtgctgggta ccagagaggg cccaactcaa gcagacctgg ccccttctcc cgtggcttcc 
3901 ccgttctccc ccacatgacc ccgaatgaca aacctcatcc acaacgtcct gctccgggca 
3961 gtcccgggag ggtcccgccg gcagaggtga acgggtccac ttctcccacc cgcttagtga 
4021 tagtgtgttc ctgactcgga gtgtggcgag gtaaaaaaag accaagcaga tccaggaaaa 
4081 tggggaaaga gctactggcc cttgaaggat gccttttctt ttccttttgt taggatatca 
4141 aagcactcca aagagcgaaa tatttcatgt tcaggatttt ccgagtgatt ttttttatgt 
4201 gacctaaagg tccacctaga aaatgttcac ttgtctgggg agaatgcgcc ccacagagga 
4261 aactctggcc tggggtggga agatttggtc cctttacacc ccctccccgg gaaaggagct 
4321 ccttcttcag taggaagctc ctgggcaaag tgatgcacgc ccaccccagc ttcgcagcct 
4381 aggcactccc atttctgggg ttcccttacc aaccatcttg catttaaact tctagactgc 
4441 cattactaag agaggctggt tccagaggat gcatctggct caccgggtgt tccgaaacca 
4501 aagaagaaac ttcgccttat cagcttcata cttcatgaaa tcctgggttt tcttaaccat 
4561 cttttcctca ttttcaatgg tttaacatat aatttcttta aataaaaccc ttaaaatctg 
4621 ct 
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« SSSS S52K SJSS SS2S at99CCacca t99a9aacaa 

121 gacaggtaag gcgtgcttct tcctac^o 9Ct " ccctc 99caccctgg ccgaggccca 
181 ccaggagcc! rtgtSaca tac^atttt !"" CCaca Sccagctctg gcagcctccg 
241 taggccctta aafgtatatc caatt ta "a S 9 ""* 9 tttt 9 t S e « WtgetgttS 
301 gggtggcagg gccLcggag acc"cpaS S'" CMa a Se.ggtgga gagtaactca 
361 ggggctgttt tcctgt^ta Jg£g«2J l?** 9 *?* " a9 9999ct gccttcagtc 
421 ggaagtgttg gcgtggggtj KX££ aCaa 5f ctcc ^aagtgtcat gtttcaaaga 
481 caggggcagl ^tcccaag gcSaS Hill ^ 9 " Cat 9 cca acatctcccc 
541 cacctgggag accctctccc fcaggcccS 2a~ at9CC " tcc "gtgatggc 

601 accctctcct acaggttcct at 9 c cc 3 tcc cagtggtggc caactgggag 

661 tctctcatga gtgcgtggct gSScccat ??? atccat 9 ctctgggagt caaagccacc 
721 ccctgggtcc ttctag^g —"S 9 * 9 " 9tCaa 9t 9 3 atcggttg 

781 catctcaact cctttacctg Sat* 99 * " CCattctt 9cttccttgg gaagtgtttg 
841 gctgtgtggc agcatctgc^ SS*?? CCCta " 9Ct 9tcaglaaa? 

901 tgccgttatt aggtacagtt JcaaSo« * 9CCa 9 ct 9t 999 3 agctga ataacttatt 
961 agcaagggtt tccagagagg ccSofoa fir" 3933 a " 9Ctttct acgtttccaa 
1021 ctgccctcca gccaccL?? gSc?*?? SST" 9 t99t£,Ct9tc ^tgccccca 
1081 ggcagcgtag aagagcagcc Seal? " 9 " CCt9a 99 99tgggcttg 

1141 gggagcgggg gagctttgga acccqaoSa a!!*^" 9 * a ? acc =ccaa gcccatggca 
1201 ggtgggtccc cgfgctggJc accScaqcc ccatS"^ tC " t9taca S^acgaactg 
1261 gcccccagct ctgccccctg tgctqteSa 9 ° Ct 9C9CCCttgc ccccacccca 

1321 accccacaca ccctctggct caaqo^tcf 3 tCaCa9a 99<= cgtggcaaac tcccctcccc 
1381 tcctgttaca actgaaatct Saaaltta? a9 *f Cttt 9 cgggtcactc aggtccatga 
1441 accatttcca tttatttcca SSSS HatT^ t39t9Cattc 9tgtgtggL 
1501 gccggaggca gagcaccggg gctqqaaatc T 999t 999 caa 9acagagtct 

1561 cccaggatga tgatcctccc tcacea™ ttc «ccctg aggaggaaac ccccccgacc 
1621 gtgggcgatg a^cacct'a J ESS"** 9 3CCCCCaca 9 tgtcccgggg 

1681 tggaagctgc tgggcagcgS gSctaaaS 9atC " 9acC c «ggagggc aaggttccca 
1741 tctccaaaga caStcfS Sgtccc'S taocL""" CCa9Caa 9~ aggaacactt 
1801 cggcctcccc tggggcgccc tcfcctqaoc S^T 9 ** 9acaa 9 a 9aa cagcccctct 
1861 tatgccccaa ggcagggaca l a Sl ca 9 fc 9t99cc agactgagtt cctcccctcc 
1921 tgcaggctgt cLccScag S?^? 9 9Ctcctc "t caccccctgc 

1981 gctcagagcc tgaagctcjg gtgSaqaac 22? T 9a 9 ac =tttg attccgcgga 
2041 gccagcccca tctgtccac?, SSfT' a9atCct 9<=9 9Cagccccca 

2101 caagctgttt cacagcttgt aKtctatc ~S 9 ? tC ° Ctttcctca = tgccctgctt 
2161 ctcaccttac ctgcaatggg "tScctc a 9 a ~acccc acccggtcct 

2221 ttgcccatgc ggctcca?c? traccSSa tJ^T° Ct99 9 fc <=tct ggaatggcct 
2281 tgttcaacct gcttgtcatt ggccScca aaattt " t9Ca 999a 3 c ccccctgctt 
2341 gcaccctggg acgatggcct 9 " a9t 9 c cc tacccccgtg gttaccctgg 

2401 gatccttaga ctcttt?ttt £t5£ I? 3 ' 3 " c "gcctttc tcctcctS 
2461 gagtgcaatg gtgcgatctt ggrtcactac aa^? 999 ' 0 tt9ctct 9tc actcaggctg 
2521 cctgcctcag cctcccaagt £2»S acaf T? tCCt ^^ aagtgattct 
2581 ttttgtattt ttagtagala t£55£ ccaftttoS 9 ° CaCaat 9 c "gcctaatt 
2641 gacctcaagt gattcacctc cttcaqcc^c ttltl ca " ct 99tc ttgaactcct 

«. — atttagtclc ttaS - = „ 
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2761 cacctggcac agtgcctggc ttttgccatg ctagctccca cttctcatgc acacaaatgg 

2821 tgctcagtaa atatttatgt attgagtaaa atttaataat catttgttga aattaaaaag 

2881 tgaataaata agttacctag aaagatgcaa agtccacaaa cctggggcac cttgcatttt 

2941 ccctgagcgt aatgtttgca catcaggatg tgaggaccac gtctccctct catgtcctga 

3001 gggttttata tccgcctcac tggacagttg ctgatgtcat tggagaagga agctggatgg 

3061 gtgtgtgcat gataacatca aggaattcag cccacaactt actttgcttc ttacctgtgc 

3121 actttcagag acgtgtacag tggccccccg tgaaagacag aattgtggtt ttcctggtgt 

3181 cacgccctcc cagtgtgcaa ataagggctg ctgtttcgac gacaccgttc gtggggtccc 

3241 ctggtgcttc tatcctaata ccatcgacgt ccctccagaa ggtatggcct ttttatacga 

3301 tgggttctga agatttagaa ttagttagaa aagtcattta agactacaga ggctctgatc 

3361 agcatcacca gctatgcctt tacacagagt cacggccgcc agtggtggtg caatggggta 

3421 gcctgagtca ggctgcattc aggtccagga atagaaaggc agggctaagg gacttgggaa 

3481 gaaacctgat ttccccccgg cttctcttca catctctaac caaaagcctg ggaagagcca 

3541 ctgttggtaa cgctttctag cttgcctagg atagaggggg aaggcatgac gaaatctgaa 

3601 gacatttcat gtattctttt tttttttttt tttttgaaat ggagtctcgc tccgttgccc 

3661 ctgagctgga gtgcaatggt gcgatcttgg ctcactgcaa tctctgcctc ctgagttcaa 

3721 cctcagcttc ctagtagctg agattacagg tgtgtgccac tacgcccagc taaatttttt 

3781 ttgtattttt agtatagacg gggtttcacc atgttggcca gaccggtctt gaactcttga 

3 841 cctcaggtga tctgcccgcc tcagcctccc agagagctgg gattacaggc gtgagccacc 
3901 gtgcccggct gacagttcat gttttctaaa gaatgtgcct atggatactt taaagtaaaa 
3961 actctgtaat tgtttaaatg tgaaagaaaa tgtttatcct cactaaagca tctctttctc 

4 021 cctccccctc acccctgtag aggagtgtga attttagaca cttctgcagg gatctgcctg 
4081 catcctgacg cggtgccgtc cccagcacgg tgattagtcc cagagctcgg ctgccacctc 
4141 caccggacac ctcagacacg cttctgcagc tgtgcctcgg ctcacaacac agattgactg 
4201 ctctgacttt gactactcaa aattggccta aaaattaaaa gagatcgata tt 
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SEQUENCE LISTING 
<U0> The General Hospital Corporation 

<120> METHODS AND COMPOSITIONS FOR TREATING 
DERMAL LESIONS 

<130> 50206/004WO2 

<150> US 60/327,673 
<151> 2001-10-05 

<160> 9 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 73 

<212> PRT 

<213> Homo sapien 

<400> 1 

Met Leu Gly Leu Val Leu Ala Leu Leu Ser Ser Ser Ser Ala Glu Glu 
Tyr Val Gly Leu Ser Ala Asn Gin Cys Ma Val Pro Ala Lys Asp Arg 
Val Asp Cys Gly Tyr Pro His Val Thr Pro Lys Glu Cys Asn Asn Arg 



Gly Cys Cys Phe Asp Ser Arg £. Pro Gly Val Pro ^ Cys phe Lyg 



55 

Pro Leu Gin Glu Ala Glu Cys Thr Phe 
65 



<210> 2 

<211> 84 

<212> PRT 

<213> Homo sapien 



70 



<400> 2 

Met Ala Thr Met Glu Asn Lys Val lie Cys Ala Leu Val Leu Val Ser 
Met Leu Ala Leu Gly Thr Leu Ala Glu l!a Gin Thr Glu Thr Cys Thr 
Val Ala Pro Arg Glu Arg Gin Asn Cys Gly Phe Pro Gly Val Thr Pro 
Ser Gin Cys Ala Asn Lys Gly Cys Cys Phe Asp Asp Thr Val Arg Gly 
Val Pro Trp Cys Phe Tyr Pro Asn Thr lie Asp Val Pro Pro Glu Glu 
Glu Cys Glu Phe 80 



<210> 3 
<211> 106 
<212> PRT 
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<213> Homo sapien 



<400> 3 



\j± u 


Lys 


Pro 


Ser 


Pro 


Lyo oj.ii Lyb 


1 








5 




Thr 


Asn 


Cys 


Gly 


Phe 


Pro Gly lie 








20 






Gly 


Cys 


Cys 


Phe 


Asp 


Ser Ser Val 






35 






40 


Pro 


Leu 


Pro 


Lys 


Gin 


Glu Ser Asp 




50 








55 


Arg 


Arg 


Asn 


Cys 


Gly 


Tyr Pro Gly 


65 










70 


Arg 


Lys 


Cys 


Cys 


Phe 


Ser Asn Phe 










85 




Phe 


Pro 


Asn 


Ser 


Val 


Glu Asp Cys 



100 





Ser Pro 


His 


Asn 




10 






15 




xnr oci Asp 


Gin Cys 


Phe Asp 


Asn 


25 




30 






Thr Gly Val 


Pro Trp Cys 


Phe 


His 




45 








Gin Cys Val 


Met Glu 


Val 


Ser 


Asp 




60 








lie Ser Pro 


Glu Glu 


Cys 


Ala 


Ser 


75 








80 


He Phe Glu 


Val Pro 


Trp 


Cys 


Phe 


90 






95 




His Tyr 










105 











<210> 4 

<211> 222 

<212> DNA 

<213> Homo sapien 

<400> 4 

atgctggggc tggtcctggc cttgctgtcc tccagctctg ctgaggagta cgtgggcctg 60 

tctgcaaacc agtgtgccgt gccagccaag gacagggtgg actgcggcta cccccatgtc 120 

acccccaagg agtgcaacaa ccggggctgc tgctttgact ccaggatccc tggagtgcct 180 

tggtgtttca agcccctgca ggaagcagaa tgcaccttct ga 222 

<210> 5 

<211> 255 

<212> DNA 

<213> Homo sapien 



<400> 5 

atggccacca tggagaacaa ggtgatctgc 

ggcaccctgg ccgaggccca gacagagacg 

tgtggttttc ctggtgtcac gccctcccag 

accgttcgtg gggtcccctg gtgcttctat 

gagtgtgaat tttag 

<210> 6 
<211> 390 
<212> DNA 

<213> Homo sapien 

<400> 6 

atgggacggc gagacgccca gctcctggca gcgctcctcg tcctggggct atgtgccctg 60 

gcggggagtg agaaaccctc cccctgccag tgctccaggc tgagccccca taacaggacg 120 

aactgcggct tccctggaat caccagtgac cagtgttttg acaatggatg ctgtttcgac 180 

tccagtgtca ctggggtccc ctggtgtttc caccccctcc caaagcaaga gtcggatcag 240 

tgcgtcatgg aggtctcaga ccgaagaaac tgtggctacc cgggcatcag ccccgaggaa 300 

tgcgcctctc ggaagtgctg cttctccaac ttcatctttg aagtgccctg gtgcttcttc 360 

ccgaagtctg tggaagactg ccattactaa 390 



gccctggtcc tggtgtccat gctggccctc 60 
tgtacagtgg ccccccgtga aagacagaat 120 
tgtgcaaata agggctgctg tttcgacgac 180 
cctaatacca tcgacgtccc tccagaagag 240 

255 



<210> 7 
<211> 3280 



WO 03/030824 

PCT/US02/31998 

<212> DNA 

<213> Homo sapien 

<400> 7 

5S5SK 2SSSSS 22£g£ sss cgt9ggcctg 60 

taa gggggga ttctgcattc atttaatfat "? ? tS^SSSaag ggatccagga 120 

cgctagccct ttgatgtggg tctttattot ? c ^ 9t caca tataca ctttttcctg 180 
cagagaaagt taacaacEEi tccaaqqeao = oc « tttca cagacaagga aaccgaggct 240 
tgagcctgag cccatcccct atgacccca? aSatctt? tC h t9t9tt9a "tcaggtt 300 
aatataggtc tttatgcatt gtfccacatt tf™ gctggagatt tctaaattac 360 
aaccctgact tcagaacact allattZ^ tacaaa 9aaa aaggaaagat gcaggagaaa 420 
agcaaccctg ccatggggtg tggctgctcc Itt^?*** " ttcattta Scclttjat 4S0 
ggcttttatc tggglJStt ctgagcaggg tcaaaaacaa atgagggcat 540 

cattagaatc acctggagag ctttLaS? cctaafact? ™ ^ actt 9cagcc 600 
gggcatctcc aggcaagatc caggcctcaq ota^^nL 39g9cacacc agttacatca 660 
cactcactgc tggagtgcag tggacaatc tcagcSct atl^T^ Ctt9cttt 9t 720 
tcaagcaatt cttgtgcctc ggcttcaaqt aact™^ 9caacctcc g cctcctgggt 780 
ccagctaatt ttttggattt ttagtagaqa tqqaa? 9 ^ a ? a ?9* at 9 c accaccatgc 840 
tcaaactcct ggcctoaagt gatcctcctq cltSSS ctatgttggc caagctggtc 900 
9tgtaagcca ccatgcccag ccaacgtcag tcattfttaa LTf 9 " 9gaattacag 960 
tgtgagcgaa gtttggatgc cagqaqqata f f ^ agctctgcag ctgattccag 1020 
aatgtaagac actgclcgtg atSccaSt tactlt ° 9 9act "9 a 9c aagagaaggg i 08 0 
acgcagtgaa cttctgcfgc acatacaSc S»™ "** atactca 9" cgttaatgaa 1140 
ggggactgaa ggatgLccg ggagggt| g g acaSL ^^aaaca tgaaaatatt 1200 
cagaaaaaag tgaaaagcag gcagcftgcg tScfaSt J^ ?*"* a " 9 9 a 9 at 9 1260 
ctgteacggt tttcatttaa aacaaagS caaaatShn ^tctatggcg tgtgcctctc 1320 
aactttgttt ctgggttcaa gggaccccfq S 9 tt: 99 tc aaac aatgaagggt 1380 
tacccaggtc cgtatgtgac ttecSagaf qqtqat.*" 99 " cct 9c<= agctggaagg 1440 
cttaggcaaa tggccagagt ccccgaqctq flnf * 9 9cgtgccaag gagaaagaca 1500 
ttcacaggga aagtgcatct tcctaaggqc Sqqqtttc^ agaC , t9CCtc tctttaaata 1560 
ggtggggcgg agcgggagga tgcaaac??q oaafot™^ 9 ca gt 9 gttg aactcggcgg 1620 
cagcaagggc tctggcagct gacaqqqct? S£? 9 9 caaacacact caccgcagcc 1680 
tgccagccaa ggacagggtg gactg^gct afccSatqt a9 f 9Caaac -agtgtgccg 1740 
accggggctg ctgctttgac tccagga£cc ctaaS ^cccccaag gagtgcaaca 1800 
aggaagcagg taaggcccca gtgqcatcqt S f 9 " tfc 9gtgtttc aagcccctgc 1860 
tctcagggcc tccclgtcct Sc?gggc?q qfqaSaa™ Ca9CCCCata a 99caggglg i 920 
acacacacac aoctgttcca aggcc^caga SaS? cacaa gg a <~ ccaggaagcc 1980 
ccagggg Ctg tcctcttctg tcccctttat atSl" cacac ttagg gcagccatgg 204 0 
gtgttcaaaa tgatggcatc gcatagagqq aactaatS aaagCaatt 9 "tcaaaaag 2100 
tggaaacgca taggtgtgga aagccgggcc gacttttqqq ctq^ tC tt9a 9a 3 aag 2160 
cccagagtct tgtcatttgt ggcatcccct aca™ 9 ct 9tttttgc aaatcggccc 2220 
cgtcaggcct cggtgccala ccccacctcc cccac?ctoc ° a " C " tcc cagccctaga 2280 
tctccctctc tctgccgtgg tggaqqqcaq ahar^ 9 cccccacaa 9 ggtcatctcc 2340 
cccaggggeg gagagcltgc Hc^tglg SSSS? ^cctgg gggttccctc 2400 
caccctggct ccaccaggct tagctgcccc feat™? 9 * ^^ctgcac acgggtttgc 2460 
catctgccat gtccaa|?gc cagotcagcc cccacSafq tf^^ " ctata agc 2520 
ttcctggaac cagcatccag aggggcctct ctto™?? ^cacctgc gtgaggtacc 2580 
aggctgagtc ctgctggccl cgfcfccctq at^? ," 9 tccta gggt gaaatgcggg 2640 
cttcaccctc cccagcaagt ccagggtaq§ oS« 9 99cc ^9<=c cagggcctlc 2700 
agagagaggg gtctggctfc tgtcclctgc SgSS? cot? T 9aa " cca 99 2760 
acactctcct ctgagtgcca gccatgqccc toS ccttcagctc cactggaact 2820 
tgatccctgg gtcccactat cttgcSSgc alcccqlqat f atCt ° 9 f" 9ttatctgcc 2880 
catgtggtgg ggactcaaca ctcLcggtg actcho™ 999 a atcttg gctattcccc 2940 
gccttggagc ctgccctgac cttgggfagc tqqqcfS " a ? 9ca 9ca ctaggtgctg 3000 
cacaagcctt tgctctgttt gcaSftgca cltfct™ 999t 99agag agactgctca 3060 
cgggggatgc gaggctcgga gcalcct?gc ccoqcSto 9 ^ CC ^ Cca 9 c tgcccccggc 3120 
tctcagcttt tctgtccctt tgctcccggc lafca^?^ 3 tt9ct 9 c cag gcactgttca 3180 

cggc aagcgcttct gctgaaagtt catatctgga 3240 
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gcctgatgtc ttaacgaata aaggtcccat gctccacccg 



3280 



<210> 8 

<211> 4623 

<212> DNA 

<213> Homo sapien 



<400> 8 

dccctggggt 

cctcgtcctg 

gtctttttat 

aacttgagag 

tgccactgct 

cggcaggtgt 

agtcccagag 

tctaggaggg 

ggagtgcagt 

tcccacctca 

tttttttttt 

actcctgagc 

gagccaccat 

aagccctatc 

tgtgtttctc 

agcagtgtgg 

cagtgctcca 

gaccagtgtt 

ttccaccccc 

aacccaggac 

tagtctaggg 

ctagcccagg 

ttggttagtc 

taaggctagc 

agcccaggtt 

ggttagtctg 

gggctagtag 

tgtaggctag 

ttagtctggg 

agggctagca 

gcccaggttg 

gttaatcgga 

gctagtagcc 

caggttgttt 

gtctagaggt 

ttagtctggg 

gtagcccagg 

tggttaggtt 

gttagtctgg 

actagtctgg 

ctgttagtct 

tgtttctaca 

tagttgagaa 

tctgaagaag 

tgacagccct 

tttatgttag 

gttgtgtgtg 

attcatcccc 

ggtggattgt 

aaacgctttc 



gcagctgagc 
gggctatgtg 
gtgctttctt 
ggggaatggc 
caggagggtg 
cagcgggccc 
cactcacctc 
ttttgttttt 
ggtgtgatct 
gccgcctgag 
gtattgtttg 
tcaagcaatc 
gcctggcttt 
ggcttctcag 
tatgtggcaa 
tctggggtac 
ggctgagccc 
ttgacaatgg 
tcccaaagca 
ccagcttcac 
ttagcctggg 
ttggttagtc 

tggggctagc 

ccaggttggt 
ggttagcctg 
gggctagccc 
cccaggttgg 
ttagtctagg 
gctagtagcc 
taggctggtt 
gttagtctag 
gctagcccag 
caggttggtt 
agtctggagc 
agcctagagg 
gctagcccat 
ttgtttagtc 
ggttagtctg 
gactagcctg 
actgctagtc 
agaggtaacc 
ctgttagttc 
aaaaatatat 
cttccatggg 
caaatgttag 
tgcacgggat 
tgtcgtgcac 
aagattgttg 
tcacgagcgc 
catcttacca 



tagacatggg 
ccctggcggg 
tatttctctt 
tataaaggca 
gctccaagaa 
cgtgtcgggc 
tcgcctggat 
gtttttttcc 
tggctcactg 
tagctyaaac 
tagagatggg 
tgcccgcctc 
tttttttttt 
gaggaaaccg 
caagacagta 
cagggtgggg 
ccataacagg 
atgctgtttc 
aggtaatctt 
aggcggagcc 
tgggttagtc 
tagagctagc 
ccaggttggt 
tagtttggag 
gagctagccc 
aggttggtta 
ttagtctggg 
gctagcccag 
taggttggtt 
agtctggggc 
ggctagcgta 
gttggttagt 
agtctggggc 
tagcccaggt 
actgctagtc 
gttggttagt 
tggtactagc 
ggactagtct 
gactgttagt 
tagaggtagc 
caggtcagcc 
tttcaacaga 
atatatatag 
gaaatgaagg 
ggaaggaagt 
caggacccaa 
ctgtgtgcgt 
ctgggaggct 
ccactgaatg 
aggtgcccac 



acggcgagac 
gagtgagaaa 
aaagaaaaaa 
tctggcaatg 
gggcctccct 
caggagggca 
cttggccttg 
gagacaggat 
caacctctgc 
cacagttgtg 
gtttcgacat 
ggcttcctaa 
tccttttaaa 
cattgcttaa 
gaggcatccc 
ccgactgagg 
acgaactgcg 
gactccagtg 
ccagggaatc 
cagagcaggg 
tcgagctagc 
ccaggttggt 
tagtctaggg 
ctagcgcagg 
aggttggtta 
gtctggagct 
gctagcccag 
gttagttagt 
agtctggagc 
tagtagccta 
ggctggttag 
ctggagctag 
tagcccaggt 
tggttagtct 
tagaggtagt 
cttagactag 
ctggactgtt 
ggactgttag 
ctagaggtag 
ccaggttggt 
aacagtgaga 
catgtgtgtg 
taggtctcct 
tatttaatag 
gaagccttct 
gttgtaacgc 
ggaaccaggc 
tgctgggccc 
gcagtgtctt 
aaaccttttc 



gcccagctcc 
ccctgtaagt 
aaaaagcaca 
tgtgttgttc 
cctagggaaa 
ttcccaccaa 
ggtccatctg 
ctggctttgc 
ctcccaggct 
gaccatcatg 
gttgcccagg 
agtgctggga 
ctaatataac 
atatgggcaa 
ctagaacctc 
gtctttccac 
gcttccctgg 
tcactggggt 
ttcctgggcc 
gccggaggag 
cccggttggt 
tagtctgggg 
ctagtgtagg 
ttggttagtc 
gtctagggct 
agcccaggtt 
gttggttagt 
ttggagctag 
tagcccaagt 
ggtttgttag 
tctagggcta 
cccaggttgg 
ttgttagtct 
gggactagcc 
ctagggctag 
cctggactgc 
agtctagagg 
tctagaggta 
cccagattgg 
tagcctgggg 
tgaaaatttc 
tggagccatc 
ctagtttttg 
gacagcagta 
agggttcttt 
cgacgagtgc 
acgtcctctg 
cgcagggaaa 
tgggaatcaa 
tcatcttggc 



tggcagcgct 
gaaggagagg 
accataaatt 
acatgggatt 
ggctgagtga 
gggtccttgg 
ttcaccctcc 
cgcccaggca 
caagtgatcc 
cccggccaat 
atggtcttga 
ttataggtat 
aatttcagca 
gataagactt 
tgagagaagg 
agccccctgc 
aatcaccagt 
cccctggtgt 
agcagctggc 
gcccagttgc 
tagtctgggg 
ctagcccagg 
ctagttagtc 
tggggctagt 
agcgtaggct 
ggttagtctg 
ctagggctag 
cacaggttga 
tggttagtct 
tctggagcta 
gcccaggttg 
ttagtctgag 
ggagctagcc 
tggactgcta 
cccaggttgg 
tagtctagag 
tagcccaggt 
gcccaggttg 
ttagtctggg 
ccagcctgga 
ccacctaccc 
agttttactt 
aagtgtgact 
acataagggc 
gggagtgagt 
tcaaaggaag 
gagaaggagg 
ccaggcagat 
taccatgtcc 

cc gggggacc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 
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sssss tcSc a tgt g c 2sss kst nr^* 3 060 

gccaagcgtc gctggggccg acacttccan *t999cccca ccttcgcgga ggacaggcca 3120 
acacttocac SgtSSK ggaggccgtc 2225 9 f " C " tC CCa 9999Ccg 
tgatccacgg aggctgcaaa tcaqcqc£ ^? 9 " 9 9 ct 9 cccca 99 cagcacctca 3240 
gggcacagca ggcctgactg ggtctfgg?g 9gaaggggtg gagctttcca 3300 

gtgcgtcatg gaggtctcag accaaaa^ 9 ntfZ 3 5 9 cccat 99 ca 3 agtcggatca 3360 
atgcgcctct cg|aagtgct gct^ccaa cttcatcS CC "? ca ^ a gccccgagga 3420 
cccgaagtct gtggaaggta acqtcqcta* 2£ 5 5 5 Saagtgccct ggtgcttctt 3480 
gattcctcct Icgtccgtag St2S£ caoalf Stctggttcc cggacaccat 3540 
gccatcgagg ccagggcccc tfcctcctaf aaof?^ 99 " a 9 ct 9^tcg cagcctcagt 3600 
tggcaaagac agcgEctttt Sataaattt !?! ? 99 a 99«=aattcc agaatgttct 3660 
gtgatggctc taglaacagc Sctcatccc tatta?,^ 9 «ttgccac tgcgtcatct 3720 
aggcgttgcc tgttttattg caagcccatc tqStta^ ^^"g caacgttcag 3780 
tgtgctgggt accagagagg gcccaactcf 2 9 ? 9gctactgag tgtcttgcac 3840 

cccgttctcc cccacatgfc cccgaatqac 9 9ccccttctc ccgtggcttc 3900 

agtcccggga gggtcccgcc ggcagaggg aa™tcca ZTJ^ ^^ccgggc 3960 
atagtgtgtt cctgactcgg agtgtgqcqa qqt«™! cttc tcccac ccgcttagtg 4020 
atggggaaag agctactggc cctfqafqqa 5J£??^? Saccaagcag atccaggaaa 4080 
aaagcactcc aaagagcgfa SattJSS ttrtltt^ "tccttttg ttaggatatc 4X40 
tgacctaaag gtccacctag aaaatgttS ctttlTaat tCC ^ at "tttttatg 4200 
aaactctggc ctggggtqqq aaaatF^h ctt 9tctggg gagaatgcgc cccacagagg 4260 
tccttcttca gtaggagft cctgggcaaa qtqat™ CCCCtCCCC 9 SSaaaglagc 4320 
taggcactcc catttctggg gttcccttac rtf^t? cccaccccag cttcgcagcc 4380 
ccattactaa gagaggc?gg ttccaSSa * a ? 9catttaaac ttctagactg 4440 
aaagaagaaa cttepctta tcagcftcat 2^"° t = acc 999 t 9 ttccgaaacc 4500 
tcttttcctc attttcaatg gtttaacata ttJttftt atcct 999 tt ttcttaacca 4560 
get 9 9" taa cata taatttcttt aaataaaacc cttaaaatct 4620 



<210> 9 
<211> 4252 
<212> DNA 
<213> Homo sapien 

<400> 9 



SSST at99ccacca t99a9aacaa 6 ° 

gacaggtaag gcgtgcttct tcSctctq tS r ' 9gcaccctgg ccgaggccca 120 
ccaggagcca ctgttttaca tacatatttt SSS . 9ccagctctg gcagcctccg 180 
taggecctta aalgtatatc caat£tacaq Ttcaactl? ""^cca ggtgctgttc 240 
gggtggcagg gcccccggag acrttem aaSlf a 9 ca 93tg 3 a gagtaactca 300 
ggggctgttt tcctgtgftl ggaaoactft S 98 9 3 agggggct gccttcagtc 360 
ggaagtgttg gcgt^ggtc ^cagaatagt gcttttgact SKS' 9 " tcaaa 9 a «0 
caggggcaga ccctcccaag qcccatccaa gttcatgeca acatctcccc 480 

cacctgggag accctctccc Icaggcccga atqcccatno at3 f 9gtcc cagtgatggc 540 
accctctcct acaggttcct gggcfcccct aSl ca 9tggtggc caactgggag 600 
tctctcatga gtgcgtggct qqcaacccar ^gatccatg ctctgggagt caaagccacc 660 
ccctgggtcc ftctagggag tggaggaqqa oS a T 9 ? 9ttgtcaagt ggatcggttg 720 
catctcaact cctttacctg g caacqat^" 9C \ tcctt 33 gaagtgtttg 780 

gctgtgtggc agcatctgc| acttgeaett toccla^? ° CCta 993Ct gtcaggaaat 840 
tgccgttatt aggtacagtt tcaaqqtaaa 9 9 9gggagctga ataacttatt 900 

agcaagggtt tccagagagg cctgaSlqq SS™" agggctttct acgtttccaa 960 
ctgccctcca gccacctctt gatctcKct ato™" 9 ^Sctgtc cgtgccccca 1020 
ggcagegtag aagagcagee agcattgggc tSSKf 9 99«=tgagg ggtgggcttg 1080 
gggagcgggg gagctttgga acccgaffla S ? a 9 ac = c ^aa gcccatggca 114 0 
ggtgggtccc cgtgctggcc acccccfggc ccatfScct a^ 9 ^ 9 a *cgaactg 1200 
gccccoagct ctgccccctg tgctgtgggl tcacaaao^ ^gcccttgc ccccacccca 1260 
accccacaca ccctctggct cLggctcaq aacot^?? C9t 93caaac tcccctcccc 1320 

ggcccag agegtctttg cgggtcactc aggtccatga 1380 
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tcctgttaca actgaaatct agaaaattgt 
accatttcca tttatttcca tcatgcgaca 
gccggaggca gagcaccggg gctggaaatc 
cccaggatga tgatcctccc tcaccacggg 
gtgggcgatg atcaccttca cgtcgcgatg 
tggaagctgc tgggcagcgg gagctgaaca 
tctccaaaga catctcgagg cagtccctga 
cggcctcccc tggggcgccc tcacctgagc 
tatgccccaa ggcagggaca gggaccggag 
tgcaggctgt caaccaccag atcctaatag 
gctcagagcc tgaagctctg gtgttagaac 
gccagcccca tctgtccacg tgtcttcctc 
caagctgttt cacagcttgt accctctgtc 
ctcaccttac ctgcaatggg tttccacctc 
ttgcccatgc ggctccatct tcacctggtg 
tgttcaacct gcttgtcatt ggcctctccg 
gcaccctggg acgatggcct tgcgttgtct 
gatccttaga ctcttttttt tttttttttg 
gagtgcaatg gtgcgatctt ggctcactac 
cctgcctcag cctcccaagt agctgggatt 
ttttgtattt ttagtagaga tggggcttca 
gacctcaagt gattcacctc cttcagcctc 
gggcccagat atttagactc ttattaatga 
cacctggcac agtgcctggc ttttgccatg 
tgctcagtaa atatttatgt attgagtaaa 
tgaataaata agttacctag aaagatgcaa 
ccctgagcgt aatgtttgca catcaggatg 
gggttttata tccgcctcac tggacagttg 
gtgtgtgcat gataacatca aggaattcag 
actttcagag acgtgtacag tggccccccg 
cacgccctcc cagtgtgcaa ataagggctg 
ctggtgcttc tatcctaata ccatcgacgt 
tgggttctga agatttagaa ttagttagaa 
agcatcacca gctatgcctt tacacagagt 
gcctgagtca ggctgcattc aggtccagga 
gaaacctgat ttccccccgg cttctcttca 
ctgttggtaa cgctttctag cttgcctagg 
gacatttcat gtattctttt tttttttttt 
ctgagctgga gtgcaatggt gcgatcttgg 
cctcagcttc ctagtagctg agattacagg 
ttgtattttt agtatagacg gggtttcacc 
cctcaggtga tctgcccgcc tcagcctccc 
gtgcccggct gacagttcat gttttctaaa 
actctgtaat tgtttaaatg tgaaagaaaa 
cctccccctc acccctgtag aggagtgtga 
catcctgacg cggtgccgtc cccagcacgg 
caccggacac ctcagacacg cttctgcagc 
ctctgacttt gactactcaa aattggccta 



gattacagtt tagtgcattc gtgtgtggaa 1440 
aagacaaagc gggtgggcaa gacagagtct 1500 
ttcctccctg aggaggaaac ccccccgacc 1560 
gcctctcttg acccccacag tgtcccgggg 1620 
gatccagacc ccaggagggc aaggttccca 1680 
cggatccttc ccagcaagcc aggaacactt 1740 
tagcaaagca gacaagagaa cagcccctct 1800 
cagtgtggcc agactgagtt cctcccctcc 1860 
ggtgctctgg gctcctcttt caccccctgc 1920 
gttgctttct gagacctttg attccgcgga 1980 
ctcttgcata agatcctgcg gcagccccca 2040 
ctctagatcc ctttcctcac tgccctgctt 2100 
ggctcctcct agaccacccc acccggtcct 2160 
ctgaacacac ctgggtctct ggaatggcct 2220 
aacctcctcc tgcagggagc ccccctgctt 2280 
gggagtgccc tacccccgtg gttaccctgg 2340 
cgcacatgtt cttgcctttc tcctccatca 2400 
agatggagtc ttgctctgtc actcaggctg 2460 
aacctctgcc tcctgggttc aagtgattct 2520 
acagacgtgt gccacaatgc ccgcctaatt 2580 
ccattttggt caggctggtc ttgaactcct 2640 
ccaaagtgct gggattacag gcatgagcct 2700 
cttctctggt tttaatttct gggtctctct 2760 
ctagctccca cttctcatgc acacaaatgg 2820 
atttaataat catttgttga aattaaaaag 2880 
agtccacaaa cctggggcac cttgcatttt 2 940 
tgaggaccac gtctccctct catgtcctga 3 000 
ctgatgtcat tggagaagga agctggatgg 3060 
cccacaactt actttgcttc ttacctgtgc 3120 
tgaaagacag aattgtggtt ttcctggtgt 3180 
ctgtttcgac gacaccgttc gtggggtccc 3240 
ccctccagaa ggtatggcct ttttatacga 3300 
aagtcattta agactacaga ggctctgatc 3360 
cacggccgcc agtggtggtg caatggggta 342 0 
atagaaaggc agggctaagg gacttgggaa 3480 
catctctaac caaaagcctg ggaagagcca 354 0 
atagaggggg aaggcatgac gaaatctgaa 3 600 
tttttgaaat ggagtctcgc tccgttgccc 3660 
ctcactgcaa tctctgcctc ctgagttcaa 372 0 
tgtgtgccac tacgcccagc taaatttttt 3780 
atgttggcca gaccggtctt gaactcttga 384 0 
agagagctgg gattacaggc gtgagccacc 3900 
gaatgtgcct atggatactt taaagtaaaa 3960 
tgtttatcct cactaaagca tctctttctc 4020 
attttagaca cttctgcagg gatctgcctg 4080 
tgattagtcc cagagctcgg ctgccacctc 4140 
tgtgcctcgg ctcacaacac agattgactg 4200 
aaaattaaaa gagatcgata tt 4252 
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